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(2) 

iffixm 1 1 

WB3fi3t*^tt» 3 6 0 nm*»64 7 0 nm©«Bte-^****-r***583tr***#383t3R^T**Ct* 
#®i:-f SB?*® 1 B«©S8#gB. 

[«f**4] 

m&m9tmt> mmmmwi o o ppm^T©^H^Tts^nTv^3ts^»i:-rsss*«i75M4^mAu 
aB«rofE3tse. 

[11*86] 

WE*3t#»i, J*£Xtt*«tt#*©»H»Tfc«a*lTV>* Z. £fcWKfc"r*W#9l 1 V>m«> 1 9IEfc<D 

m*4t7] 

[§1*3! 8] 

o 

[IS** 9] 

MB*±«-f ;W xSSS:il!)Efiffr?> 3 i ^lit^ilSa 7 Xtt 8 E«©f83tSH. 

[»*S 10] 

#B 7 75S 9 ^"fn^ 1 SB«CDf£^SMo 
[§it*5t 1 1 ] 

l>-f 1 «E«©f23t£«. 

[St** 1 2 ] 

lMBB3fc***» %<r>9t\Z*. 0 5E3tt"r*fffe*3t#Rtf»fi*3t#t a 5 K<1*.5 3 £ 5tS*« 1 1 1 

urn* i «E«©is3fcgfi. 
irnxm i 3 ] 

^nx^s 3 i z&mt-r zmxm 3nmi2 ^rn^ 1 «E«of63tse. 

[»*« 1 4 ] 

WE*3t»H. WBf83t^t3ti£«teS^LTWE§S©rtSHrl9:^e»tlT^5 3 i -TSUI** 3 75M 1 
3 1 «E«ctf>5E#&«. 

[»*« 1 5 3 

nt*a mmi4 B«ctf>58fte«. 

[M«g 1 6 ] 
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(3) 

[0 0 0 1 ] 

mm\zm?z>o 

[0 0 0 2] 

%:2i*ztztbiz&<<D&m*ti2nT^z>. ttfr-cb. ?tyt?4*-Y (led) ^mfcu— *f- (ld) mv>* 

»#3fi**-?*fflV»fc583t««tt. 5B3ta?P***<» *«€rttfflbfe^*Ol||**MRiii©fiJj{H*)*0, LEDfLD 
[0 0 0 3] 

LEDtLDt, /3-v^h>tf>7^:*>£gE&^<»:-f5a--ofcf^A (Eu) «g#££*Tf £>W$#fiSl7fc 

. #t*a*^t)-a-T«[«-r-&383t*««. y 2 o 3 : EumommB&myt#&&mirz>$kyttt£it'<T, &mn-yt 
iaw*»iPXiR2iMa) . 

[0 0 0 4] 

mnxm i ] 

»1¥1 0- 1 2 9 2 5^« 
WHFXIR2] 

2000-50991 2^Vtm 
[0 0 0 5] 

#-mzjzg\,*mm%2niz&ftft*&±*m<D%{k&mv<tzQ. zotz®. w^tt*«B*sn*5B**«o* 

[0 0 0 6] 
[0 0 0 7] 

[g*ss»*-r-5fc«)©#is:] 

)i<j>$f<D*m&tix'p-c. «jttt«#ow*tt**i^±-r*c:t*^abfc. bps. *«0ja*afli 

o 

[0 0 0 8] 

*5BW«*ii«Sn*5B3t««K«ffl-r*5B3tt»^fcbT. 3 6 0 nm*6 4 7 0 nmtDfSffltie-^ifcgfcW-f 5ft 
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(4) 

[0 0 0 9] 

s&k. *mw&mmznz>%yt3iw\zmm?z>'%xm$, mmmmvi o o ppmttT©#i^Ti:i*ntv^ 

[0 0 10] 

[0011] 

[0 0 12] 

[0 0 13] 

[0 0 14] 
[0 0 15] 

3ttJ:05B3tr-5^a<tt)iao*3tttfllfls*fr*-r**3te#i:, SfllA. <S8l^jt§f^iB^TICg^ 
»BS^T£T-5C<J:frj;D, «K#l«»B«Ti:ftS)5«. «3tttt»#©»*tt*J: D^±S-&?>fc«>Htt> tt«« 
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(5) 

tiLZtlftntt** 3i> Zfyyry hi 8 9tttte>*l/iv£ > h 'J - K 1 6 b&tH >:>— "J- h* 1 6a 
t, Zfy>>ry h 1 8 OTg?H«(0#^e.n> 7>J > h ij - R 6 bRW >t - U - K 1 6 a iiIt5tIS,S 
19t, VC7> h'J-Kl 6 b±8B<S#y7rtKi[^£nfc¥g#56ft£Tl 1 <h. v5>h'J-h*l 6b±gBcD;fr 

^§12i, -f>:h- 'J-h* 1 6 a t*##583tt*^l 1 t^mwt ^MM^ ^ ^ 1 5 a<h, *mW%Xm=f- 1 
1 ,hv?>h>J-Kl 6 bt^^ii-r^^mtt^-f^l 5bi, £WU 7 1 3 (D^mt, K£Xt4g& 

[0 0 16] 

«tO. ISftttJg 1 2ro»fte£|6Lh£-t3\ mil 0<Di5JXtt£i£#5C<ht>nIIIET;&3. ftSB^r y ~? 1 3 Oft 
ajtttUffS, OOppmttT, »*L<«2 0 ppm«T<D^ffl^Tt343^T. ¥*4MB3fcgHFl 

[0 0 17] 

^ttfgftlSH 1 1 lil/TH fS3te7.^£ h;l/©e— £&fi75*3 6 0 nm*>e»4 7 0 nmCDt&fflfc&S if^* 
— F (LD) Xtt*3ty-f*-K (LED) **fflV>6tl*. dOJ; ■SfcU— if 5^ *— h* (LD) XttSSft^-f #- 
h* (LED) tl/Ttt, WlHjeSttfcV^. flIAtf, 3 8 0 nm*6 4 7 0 nmldtf-^&SSiWrSL D. LE 

[0 0 18] 

#«T»tt&nTn*. s^ttiw*tLTi4, ^iciss^snfcua*, am. i«£fcte2«£A±(De&^y:i*><>: 

3«ro»±«7CJHO'f*>t©«#T**#±«H , *>«#««ttfflSti*. #±Stc*£LT«:, Sm, Eu. Tb 
. Ey. TmmOfimifbtlZ. fc*»T?t>, #fit)t#iLtliEu (a-Dtf^A) tc*, Hfit3l#tl/TliTm 

[0 0 19] 

LT. a-nli!7A»#««ff*t^. S&, »±SH-f*>»#tt, arSfcSm&^trtHfcXS*-*"* 3 -S>* h >©T 
[0 0 2 0] 

(2) »tf (3) ©V»rft*»100SCT«an*3.-aii«>A«#:jW|t»f6ftft. 
(Rl) 3Eu (1) 
(Rl) 3Eu (R 2 ) 2 (2) 
[ (Ri) 4 Eu) "R 3 + (3) 
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(6) 

(sc (i) > (2) rix o) Ri\t%wmm&'£tsm&m$:G-t : se->>5-h>(D7-*>-c&9. R2«^ 

[0 0 2 1] 

SC (1) . (2) Rtf (3) C45^-&**»Elll*^tf«SIS**"r*/J-5'yh>i:bTtt, 3?§&8t£#tfB&S 
[0 0 2 2] 

in60*S*ftft**ft*«Xtt*S««*5llfl:^«©««i»i:UTtt, *3Mk X3Mk 7Dt 

;k -73-)V&<D7)V*)V&; HJ7Mn/f;k '<>^7MDi^©7;i'*n7;WH ; ^ S^y. ih 
**s*KDT)V=i*i'& ; 7i^Jk i-73 L )i>mm<D7V-)\'& ; <*>S>;k 7i*f;^©7'J-M*->I ; t H 
d*->^S ; 7U;US ; 7-tr^Jk 7d fcf ^r:;^<D7->;WS ; 7± h*v\ 7"De*^*-/. '<> , /'fM* 
->^cd7->;p^vS ; y N + v^uktfxjk x h*5/*jp*-;i/«o7;U3*->*;pjS=.;i'* ; 7i/+y*;i'# 
-;W8f©7U— ;i'**5'*;u#— ; ft)ix*~>)i3s ; *;u/t*-f;i^s ; 7S/S; 'J^^)i7s.J. vx5 L ;u7 

5/, ^fM>y;i'7S;. v7xx;U75/. 7±^)l*?-)l7 5. S%f<D&&73. y X ; *<?)V?-** XW? 
7i^j^t, ^>^;^*<s©««5 1 ** ; *)W7bm ; x^;P7.^7*x;k 71^x^7*-^® 

[0 0 2 3] 

(1-19) SEtTIC**?. *HJS(D^(3i3^Tli^tie»»IfSS$n-5 i b<7)-r«^^. 
[0 0 2 4] 
Utl) 
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(7) 




[0 0 2 5] 

-«5£ (1) TSSn*a-nKW»#OA#fl (1-7) fc&Tfc^-T. ft*. **IS©»»fc*>»TttCti6 

[0 0 2 6] 
[ft 2] 



45 632004-356358 



(8) 




[0 0 2 7] 

holt (r 2 ) tuTttWKifi^*njfev»*», as, ^.-Dtr^A-f ■*>tz&tiLvimfc%.mffi?x\mmm : ?&m-? 

n»fe*fl:^«iT i b«t<, X. 2fl«)fls«ttTi?c!>fl:#«i««jAbT^Tt>J:ir». 

[0 0 2 8] 

JMM9K14, HAtf, 7S><!:bTl4. tfU-/>, fc?7-x>, */'JX -fV*/'J>, 7it>h'Jy>, 2, 2 
' -bTeUS». 1, 1 0-7x^->hn»J>i|75i#tf 6*i-S. 7S>**S/FiUTI4, (f'Jy>-N-^->H 
, 2, 2' -b'tf'J> J >-N, N' -^**->K<l©±E75>ON-**S/K***»f6*l*. *X 7 -f h* 
ttTtt. MJ7i=W^7^ >**5^H, HJ ;* f^** 7 ->K, h 'J*i7fM^7-f 
j5*aH*f6tlS. vUPsMr^KtbTtt, y7ir:MW+yK, S?:*£^*;U#*-> F^d*^f e>tt*. £:ft<=> 

bra. maLfciii^sns. 4#tc. 7)v*)v&. rv-ivm. 7;io->+* 

[0 0 2 9] 

inftOM^SM^Oftt.. t*fcf>J-7>^7x:J->hn'J>$$<Z),J;5l::. ^rtUBfi-r^S^. HAtfSE 

7U-;us. 7;m->*;u». 7^*;ps. 7'J-;m-*->s. ad? u>. 

[0 0 3 01 

«»Effi^tbT«[ffl"r*;W-f ^**fl:^« (R2> (1-2 3) fceTFKW* 



« 692004-356358 



(9) 

[0 0 3 1] 
Ut3] 




[0 0 3 2] 

-»£ (2) Tg^n^a-nt^A^iDlWJ (1-13) £«TK*-f. fc*5. *SKO»ii:*HTtt:n 
[0 0 3 3] 

[<b4] 
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(10) 




[0 0 3 4] 

&\z, -»a (3) T^snsa-Dfcf^^^tr^^Tittwrs. -&5£ (3) xz&vs^T^-^^xyhl, 

. ;* h*vX3^M?©@&7JU*;ua ; 7i-ik h'j;HfC7'J-;H;^>y^, 7x^^;WS^W7'J-;W7 
[0 0 3 5] 

-JIS5S (3) TJtStlS □ t^i.^ftOA^J (1~5) £trFK7*-fo fcfc, #SWSro^ffiK43^Tte;i*l<=> 

[0 0 3 6] 
lit 5) 
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(11) 





[0 0 3 7] 

tltlt «Atf. TE-KSC (4) T«3n*:i-ne9A»{*a**tf&tt-5. 
(R 4 - (X) n-COO) 3 Eu (R 5 ) 2 <4) 

[0 0 3 8] 

-ass (4) T^sn^sfifn 5?s^a$^^<<i: ! bi^*-, 7t«^s-8{@^±*b, Kn^x'&mzmrfz-r 
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(12) 

- □ \d o Ammmyt l& < & s &*tit><& % 0 

[0 0 3 9] 

-*5S (4) *©R 4 tt. ll«lS£tfT*;L£#**3»aaT©#S«!(L XHS^SSe8l*^^$n-l> 1 fiffi 

?>n^ 0 urn, 7?>. tfp-;k ?t7i>, -r v -r 

[0 0 4 0] 

R 4*«tt5 c l/Tll *^;k x^;P, 7"nWk T'fJ^OTMiH; HJ7Mn 
^>^7JWnifJi407^o7;i'*;i'S ; ->^D'\^->;ps^cD->i7P7;u*;i'a ; x^-jwg ; 7 

xZMfzJk WitJVX?-—)^ ^X-;PX^-;U«?CD7'J-;UX^-;WS ; ^ht-X Ih+vS©?;^* 
->S ; 7irjk ^-7^;H?»7'J-;i/S ; "<>5W. :7x*3SM$©75;i'*A'£ ; 7i/+-X 1-7 h*v\ t* 
7 iz;^+y«|ro7 U -;Pt*yS ; t h*D*->;kg ; ; 7-fc3 L ;k 7"nt:t^k "0!/-f;k MM" 

S ; * h*->#;u#x;k xh^>'*;^x;n?(D7;ua^>'*;i'#xjka ; 7i/*->*M-;W©7'J-M 
; ^^/n'^e-T ; 7 = /S; y^75/, yif/PTs;, *2-)Vi> s J 

)V7B.y. -/7i^7s;, 7-fe3 1 ;M3 1 ;i'7sy^tf)g&7sys ; x^;^*, 7iz;l-ft. 

tjwp^v-s. 7 , j-;i'S> ->7d7Mjh, v57n7;u^;ua. 7u-;u^->a. 77^+jh, x^-;i^ 

[0 0 4 1] 

*tr. -jfiSC (4) fcSttfcJUM? 2«©SUi£T**X**rafc^»£ (n=0) <h#-f3J§-& ( 
n=l) tlCtfttSnS. Hi'. 2<jffi©a*gST&^)X$:Wr^«-& (n= 1) . Xte. 7a;U#x;i,g£Wt- 

#-)v&zm-$ti.^Tm-®* (5) iTj^x^ssrW-r^-is^ (6) tx-msnz. a.-nw&ftmt. z 

[0 0 4 2] 
lit 6] 



(5) 



(6) 



R-R 6 -COO 

[0 0 4 3] 
[ft 7] 

R A — C-(- R ^- COO~ 

4 II x 6 / m wvxw 



$5 68 2 0 04- 3 5 6 3 5 8 



(13) 

[0 0 4 4] 

-f&5£ (5) Rtf-)$SC (6) R 6 «> 2tifi<Dgi!8g<hfc5t)<DT&fttfJ;^#. 7)l*U>&. 

. — »SC (6) mttOXttlT**. 7;U*U>S£LTtt. *^U>, X7U>*ft(4ttf 5ft 

u>t?7Wfe>ft-5>. rewjjiafci/Ttt. ->^d^>^>, ->^D^+-y->> v^n^y^x y;w#;^>. t*-> 

6ft3. *-<Dftfi> -SCH 2 -«©f*7Ml/> ; -OCH 2 -W^y7Ml/> ; f^U> (-C = 
C-) ^#tf6ft-5,, ft, RQ\t, dfte,CD2ffi©g^Sfrfg^-r-5t)<DT^ti. ^ft^CD2ffiCDeglS 

CO 0 4 5] 

iJ^T&fflfSft;!'* £ft£>Kffi££ft£t>W-m&^., (4) tI*3^Tn*i0O«^-CD{t^«, 

ar©* (i~io) tmifztiz. 

[0 0 4 6] 

[its] 



CH, 





CO z H 




1 n 



Br 



C0 2 H 




C0 2 H 




CQ 2 H 



6 




7 8 9 




C0 2 H 

10 

[0 0 4 7] 
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(14) 

&\Z, -jfiiC (4) Ki5^Tn#lT&D. X#R 6 (5) ) ©ffc^Wi. WT©A^>ffi ( 

1 1-15) tmvf e.tis. 

[0 0 4 8] 
Kb 9] 




1 



14 15 

[0 0 4 9] 

Wz. -K5* (6) liii^T, m*«o©«£©fl:£*tt, WT<D^;U#>Sl (I6&tfi 7) #3§tf£>tt5. 
[0 0 5 0] 
MfclO] 



16 17 

[0 0 5 1 ] 

(l 8~3 o) fmtf e>*a*. 

[0 0 5 2] 

[ftll] 
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[0 0 5 3] 

(6) KfcUT, mdUOi&T^^T. R 4 ^7I--lH, R 6 *»^-7^^a<0«^O{fc-&«jtt, WTO* 

(3i-34) 

[0 0 5 4] 
[ft 1 2 ] 
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O CO,H 



31 




32 





33 



34 



CO 0 5 5] 

(6) \Z&^T. m*Sl(O^T*SoT, R 4 *«7IZJ«, R 6 #^<Dffc©»(D«£CDfl:£tlte, «T<75^7 
;U#>m (3 5-3 7) j&Qlitf&tt*. 
[0 0 5 6] 
Ut 1 3 ] 









0 


w 








o 



35 



36 



37 



[0 0 5 7] 

-*S;5$ (6) C43fr>T. mililOS^oT. R^t^^PS, R 6 **35r#*S®«£ ©fl^tttt. MT<Dtl)U 
X>m. (3 8~4 1) 75^tfe,n^>o 

[0 0 5 8] 

[ft 1 4 ] 
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(17) 




40 41 

[0 0 5 9] 

-&3£ (6) K&^T, m#l 4>«£T&oT, R 4 J&V^^JUaS, R6* s f Ote©I©i^«ft^^d £kT(Dfi 
)VX>m (42~44) a^f^n*.. 

CO 0 6 0] 

[it 1 5 ] 




42 43 44 

[0 0 6 1] 

. ^t<d*;w^>k (45~48) ##ttfe>tt3. 

[0 0 6 2] 
[ft 1 6 ] 
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(18) 




45 46 




[0 0 6 3] 

<Dtui#>m. (4 9-5 5) &mit>nz>. 

[0 0 6 4] 
Mb 1 7 ] 




55 



[0 0 6 5] 

tTFWrtJl'tf (56~5 9) #*gtf£>*l£. 
[0 0 6 6] 
lit 1 8 ] 
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(19) 




56 



0 COjH 




C0 2 H 





59 



Q C0 2 H 



[0 0 6 71 „ b c«7ai-JWa<0»^Ofl:**»' RT©*A- 

HR* (6) fc*V»T. mAUCi^^T. R 4 «W«»« R 6 #7x-JWfc * 

tfym. (6 ostf 6 1) a**tf6ft*. 

[0 0 6 8] 
[ft 1 9 ] 

I 





1 (1 9 7 7) B *ft*MI. X* r>f;rS^ri7^-^r^i^ft^, 
[0 0 7 0] j ... i 2 -^J'D^** i/5? * ;l '* > * 

^Blft# l rtfc'<W^«^^#6ta^-rv^t^b»*b^. N. Ar«. ^ 

[0 0 7 1] 
[ft2 01 
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(20) 



o 




O O COOH 



CO 0 7 2] 

-«sc (4) iz&vzm xm&frztizmnhmGLf- (R5) ti/tn ttsmvtz-ist^ (2) izt$vz>)Mxm& 
^sft^mi&Effi^ (R2) tramftft^tt^^sn*. 

[0 0 7 3] 

fc*tlB«JS«fcLTW»U mty^l 3 Ort«»0*«<MB**^F 1 1 

**©te03&ii;KJ:DBIIS*i*. M>^-»itlTtt, att, &»J3H48t8g. IRflMsttWH. 3£&fctt«tBl^ 
Ti7'jD- MUWJc«£#*©*^W>*»lH ; #U*-sP*-h»li ; #UX*?-;MMB ; 7x/*v»flli ; ^ 

[0 0 7 4] 

3t{*:tLTtt. 4i»©«3t»*«ffl-r5it*«Hi3lE*. tfJAtf, WMMtUTIt ZnS:Ag. Sr 5 (PO 

4) 3 C1 :Eu. BaMgAl 1 0 Oi 7 : Eu«©*«*3teffr&«*tf 6*1*. »M3tfttLTtt, Zn 

S:Cu, ZnS : CuA 1 , BaMgA 1 1 0O1 7 : Eu, Mn#©«$S7£##*£lf <=>tt-3. *Ac> d<D«^ 

ttflHOBflFftLTtt. &»©E&^©ffci;r, *$Zffi(DMmiZi$»Z>3.-U tf?Afi#©EftT£LT<£ffl£n& |S 

- s?$r h >7zt >^»3SrS«a t^tr >©-f * > c £#m#3. 

[0 0 7 5] 

y?l 3<Drtffl!ltw^*bTm^ei 2 £JE*JE£-f £#8:, Xtt, H©K*ft:W|gJift¥ilM*:58**^ 1 1 ±lwE«f 

ntf«tv>. ;i©«&, *ft*3t#tt. ^em^<h«^-rbt>i^-o^B§«i 3 i'S^sn^<Tt)ct<, 
n^m^tm^^w^mt^mmm(D±\zm^^^^^mmmf)mm^tix^x'b^K 

[0 0 7 6] 

X«T»JfcSftfc*MMr* v7*2 3<h, ^7>t-^2 8fc«tDtttt&ttfc , 7'7> MJ-K2 6 bStK'-f >7"-'J - 
K2 6a£. V9>hU-h*2 6 bfttM , >7— "J-F2 6 atllt 



V 
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(21) 

4t«M2 9i, V«7>MJ-K2 6 b ±&<Dtl y Zf \H\Z>Rm^ tlit ^m»m9tm^ 2 1 t> v?>HJ-h*26 
fti22i. **tt«7-f-V2 5aaiX*«tt7-fi'2 5bt. ^fl, fl-gf** y 72 3W|*|g&H. HffiXttft** 
[0 0 7 7] 

[0 0 7 8] 

&'Stimmikfttom2 7 zmmtz^tiz&y. *m#%9tmT2 i©583ttj:D»^r*r»*«*3tfls«2 2sjbwt 

[0 0 7 9] 

[0 0 8 0] 
[$&ff] 

ttftVV ©SEE: WiW&fclr»|Ri3ttTM»PT**. 

(S^SS^J 1 ~ 2 , tfcttM) 

Tfe^T^SttS/S-^h^Eft^t^a-atf^A (Eu) fitt 1 0 8B<b. #V\£=JV79-9-)V (flWcfl; 
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(54) LIGHT EMITTING DEVICE AND LIGHTING DEVICE 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a light emitting device that 
can improve the durability of a fluorescent body and generate a highly 
luminescent light, and a lighting device using the same. 
SOLUTION: The light emitting device 10 is provided with a blanket 18, 
an external cap 1 3 that is made of light transmission material such as 
glass or the like and is formed like a dome over an upper part of the 
blanket 18, a mount lead 16b and an inner lead 16a that are fitted to 
the blanket 1 8, an electric contact 1 9 that is provided on the bottom 
of the blanket 18 and is electrically connected with the mount lead 16b 
and the inner lead 1 6a, a semiconductor light emitting part 1 1 that is 
housed in a cup at the upper side of the mount lead 1 6b, a film-like 
fluorescent layer 1 2 coated on the inside of the external cap 1 3, a 
conductive wire 15a connecting electrically the inner lead 16a and the 
semiconductor light emitting part 1 1 , and a conductive wire 1 5b 
connecting electrically the semiconductor light emitting part 1 1 and 
the mount lead 16b. The inside of the external cap 13 is in vacuum or 
filled with an inert gas 14 such as nitrogen gas, argon gas, etc. 
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* NOTICES * 

JPO and NCIP1 are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS ^ ^^^^^^ 

[Claim(s)] 
[Claim 1 1 

The light emitting device which emits light in the light from near-ultraviolet light to a light field, 

It has a fluorescent substance containing at least one sort of fluorescence complexes which emit light by the light from 
said light emitting device, . , ij 

Luminescence equipment characterized by putting said fluorescent substance on the bottom of a hypoxia 
concentration ambient atmosphere. 

S^idTght emitting device is luminescence equipment according to claim 1 characterized by being the semi-conductor 
light emitting device which emits light in the light which has peak wavelength in the range of 360 to 470nm. 

LuSeslence equipment according to claim 1 or 2 characterized by installing said fluorescent substance in the interior 
of the container formed with the light transmission nature ingredient. 

Luminescence equipment according to claim 3 with which said interior of a container is characterized by being a 
container inner surface. 

S^ id fluolescent substance is claim 1 characterized by putting the oxygen density on the bottom of an ambient 
atmosphere 100 ppm or less thru/or luminescence equipment given in 4 any 1 terms. 

Said fluorescent substance is claim 1 characterized by being put on the bottom of a vacuum or the ambient 
atmosphere of inert gas thru/or luminescence equipment given in 5 any 1 terms. 

aatiT/lharacterized by choosing said fluorescence complex from a rare earth ion complex thru/or luminescence 
equipment given in 6 any 1 terms. 
[Claim 8l 

Luminescence equipment according to claim 7 characterized by choosing said rare earth ion complex from the rare 
earth ion complex which makes a ligand the anion guided from the carboxyhc acid which has a substituent conta.n.ng 
beta-diketone or the aromatic series ring which has a substituent containing an aromatic series ring. 

Said rare earth ion complex is luminescence equipment according to claim 7 or 8 characterized by making a Lewis base 
into an auxiliary ligand. 

SaidTare "earth ion complex is claim 7 characterized by being the europium complex which emits light in red by the light 
from said light emitting device thru/or luminescence equipment given in 9 any 1 terms. 

Said fluorescent substance is claim 1 characterized by being the resin constituent which was made to dissolve or 
distribute said fluorescence complex, and was mixed thru/or luminescence equipment given in 10 any 1 terms. 

SaiiTl 1 characterized by having further the blue fluorescent substance and green fluorescent substance which emit 
light by the light from said light emitting device thru/or luminescence equipment given in 1 1 any 1 terms. 

a^\m3 characterized by preparing a light emitting device in the interior of a container, and establishing space in said 
light emitting device and fluorescent substance inside said container through a partition or other layers thru/or 
luminescence equipment given in 12 any 1 terms. 

Said fluorescent substance is claim 3 characterized by being prepared in the interior of said container through said light 
emitting device and optical diffusion layer thru/or luminescence equipment given in 13 any 1 terms. 

Said fluorescent substance is luminescence equipment according to claim 1 to 14 characterized by being the layered 
product of the layer which consists of an inorganic fluorescent substance, and the layer which consists of a fluorescent 
substance containing said fluorescence complex. 

The lighting system characterized by having claim 1 thru/or luminescence equipment given in 15 any 1 terms. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the luminescence equipment with which the endurance of a fluorescent substance was 
improved, and the lighting system which used this in more detail about luminescence equipment and a lighting system. 
[0002] 

[Description of the Prior Art] 

Conventionally, the luminescence equipment which carried out color conversion of the light of a discharge lamp or a 
semi-conductor light emitting device with the fluorescent substance is used for lighting etc. These luminescence 
equipments mix blue, red, and green light, and many examination is made in order to make the light of various colors of 
white and others emit light with color rendering properties uniform and sufficient in the large color reproduction range. 
The luminescence equipment which used semi-conductor light emitting devices, such as light emitting diode (LED) and 
semiconductor laser (LD), especially has high luminous efficiency, there is also an advantage of the environmental cure 
side of not using mercury, and development of the luminescence equipment which combined LED, LD, and a fluorescent 
substance is performed briskly. 
[0003] 

the fluorescent lamp with which inorganic red fluorescent substances, such as Y203:Eu, are used especially for the 
luminescence equipment used combining LED, LD, and the organic red fluorescent substance containing the europium 
(Eu) complex which makes the anion of beta-diketone a ligand — comparing — the light of near-ultraviolet light to the 
light — efficient — absorbing — high — it is reported as equipment which can obtain brightness luminescence (for 
example, patent reference 1 and patent reference 2 reference). 
[0004] 

[Patent reference 1] 
JP,10-12925,A 
[Patent reference 2] 

** table No. 509912 [ 2000 to ] official report 
[0005] 

[Problem(s) to be Solved by the Invention] 

By the way, it is known that it will be easy to carry out photodegradation of the fluorescence complexes, such as a rare 
earth ion complex used for such an organic red fluorescent substance etc., and development of LED or LD is turned in 
the direction which emits light in the light of short wavelength more in recent years. Consequently, degradation of a 
fluorescent substance, a sealing agent, etc. with which a large light in energy was irradiated became remarkable, and, 
for this reason, the need for utilization of luminescence equipment that endurance is required has arisen. 
[0006] 

This invention is made that the problem which was thrown into relief when developing the luminescence equipment 
which uses such a fluorescence complex should be solved. Namely, the object of this invention raises substantially the 
endurance of the fluorescent substance containing fluorescence complexes, such as rare earth ion complexes including 
the europium complex which is excellent in a luminescence property, and aims at offering the luminescence equipment 
which can be made to generate luminescence of high intensity, and the lighting system which used it. 
[0007] 

[Means for Solving the Problem] 

That luminescence equipment with high endurance should be offered, when this invention person etc. considered 
photodegradation of fluorescence complexes, such as an europium complex, under various conditions, he found out that 
the lightfastness of a fluorescence complex improved under the reduced pressure to which it became clear that oxygen 
participates in photodegradation and it lowered the oxygen density, or in inert gas, such as nitrogen gas and an argon. 
That is, the luminescence equipment with which this invention is applied is equipped with the light emitting device which 
emits light in the light from near-ultraviolet light to a light field, and the fluorescent substance containing at least one 
sort of fluorescence complexes which emit light by the light from this light emitting device, and is characterized by 
putting the fluorescent substance on the bottom of a hypoxia concentration ambient atmosphere. 
[0008] 

the luminescence equipment which uses an inorganic red fluorescent substance by combining this light emitting device 
and a fluorescence complex with the range of 360 to 470nm using the semi-conductor light emitting device which emits 
light in the light which has peak wavelength as a light emitting device used for the luminescence equipment with which 
this invention is applied — comparing — high — brightness luminescence can be obtained. Moreover, the light of the 
light is [ installing the fluorescent substance containing a fluorescence complex in the interior of the container formed 
with the light transmission nature ingredient ] efficiently absorbable from the description, then near-ultraviolet light. 
[0009] 

Furthermore, the lightfastness of the fluorescent substance used for the luminescence equipment with which this 
invention is applied of the description, then the fluorescence complex contained in a fluorescent substance improves 
notably that the oxygen density is put on the bottom of an ambient atmosphere 100 ppm or less. Moreover, in order for 
the oxygen density on which a fluorescent substance is put to consider as the bottom of an ambient atmosphere 100 
ppm or less, it is desirable that it is under a vacuum or the ambient atmosphere of inert gas. 
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[0010] 

Moreover, as for the fluorescence complex contained in the fluorescent substance used for the luminescence 
.equipment wrth.which this invention is applied, it is desirable to be chosen out of a rare earth ion complex. As for 
especially the fluorescent substance used for the luminescence equipment with which this invention is applied, it is 
desirable that it is characterized by containing the fluorescence complex chosen from the rare earth ion complex which 
makes a ligand the anion guided from the carboxylic acid which has a substituent containing beta-diketone or the 
aromatic series ring which has a substituent containing an aromatic series ring. Moreover, as for a rare earth ion 
complex, it is desirable from the point of the improvement in brightness to make a Lewis base into an auxiliary ligand. 
Especially, as for a rare earth ion complex, it is desirable that it is an europium complex. 
[0011] 

It is desirable that it is the resin constituent which was made to dissolve or distribute a fluorescence complex and was 
mixed as a mode of this fluorescent substance. Moreover, the luminescence equipment with which this invention is 
applied can use as the description, then white luminescence equipment to have further the blue fluorescent substance 
and green fluorescent substance which emit light by the light from a light emitting device with the fluorescent 
substance which emits light in red by the light from light emitting devices, such as an europium complex. 
[0012] 

The container with which the luminescence equipment with which this invention is applied was formed the light 
transmission nature ingredient on the other hand, and the interior was maintained at the hypoxia concentration ambient 
atmosphere. If characterized by having the fluorescent substance in which it was prepared in the interior of this 
container, and the light emitting device which emits light in the light from near-ultraviolet light to a light field, a light 
emitting device, and space were established inside the container through a partition or other layers It can excel in 
endurance and can grasp as luminescence equipment of one apparatus which can generate luminescence of high 
intensity. 
[0013] 

In this case, as for a fluorescent substance, it is desirable to be prepared in the interior of the container maintained at 
the hypoxia concentration ambient atmosphere through the light emitting device and the optical diffusion layer. 
Moreover, a fluorescent substance may mix an inorganic fluorescent substance and the fluorescent substance 
containing a fluorescence complex, when using it with an inorganic fluorescent substance. Furthermore, when a 
fluorescent substance approaches a semi-conductor light emitting device and is arranged, it is desirable that the layer 
which consists of an inorganic fluorescent substance, and the layer which consists of a fluorescent substance 
containing a fluorescence complex are the layered products separated, respectively. 
[0014] 

And a lighting system equipped with the luminescence equipment with which this invention is applied can be offered. 
[0015] 

[Embodiment of the Invention] 

The luminescence equipment with which the gestalt of this operation is applied is equipped with the light emitting 
device which emits light in the light from near-ultraviolet light to a light field, and the fluorescent substance containing 
at least one sort of fluorescence complexes which emit light by the light from this light emitting device, and the 
fluorescent substance is put on the bottom of a hypoxia concentration ambient atmosphere. The endurance of the 
bottom of a hypoxia concentration ambient atmosphere of a fluorescence complex improves here by being a thing 
under the ambient atmosphere where an oxygen density is low, and putting a fluorescent substance on the bottom of 
such an ambient atmosphere from air. Although it becomes the bottom of a hypoxia concentration ambient atmosphere 
making it reduced pressure or a vacuum or by considering as the bottom of the ambient atmosphere of inert gas, in 
order to raise the lightfastness of a fluorescence complex more, it is desirable that an oxygen density is 1000 ppm or 
less. 

Next, the luminescence equipment with which the gestalt of this operation is applied is explained. Drawing 1 is drawing 
for explaining the luminescence equipment in the gestalt of this operation. The external cap 13 with which the 
luminescence equipment 10 shown in drawing 1 was formed in the dome mold light transmission nature ingredients, 
such as a bonnet, for example, glass etc., in the upper part of a blanket 18 and a blanket 18, Mounting lead 16b and 
inner lead 16a which were attached in the blanket 18, Electric contact 19 which is attached in the lower part of a 
blanket 18 and flows with mounting lead 16b and inner lead 16a, The semi-conductor light emitting device 1 1 contained 
in the cup of the mounting lead 16b upper part, The fluorescent substance layer 12 of the coat which it filled up in the 
cup of the mounting lead 16b upper part, and mixed distribution of the red fluorescent substance was carried out into 
binder resin, and was applied inside the external cap 1 3, Conductive wire 1 5a which flows through inner lead 1 6a and 
the semi-conductor light emitting device 11, It has conductive wire 15b which flows through the semi-conductor light 
emitting device 11 and mounting lead 16b, and, as for the interior of the external cap 13, fills up with inert gas 14, such 
as a vacuum or nitrogen gas, and argon gas. 
[0016] 

The semi-conductor light emitting device 1 1 emits light in the light from near-ultraviolet light to a light field, and the 
fluorescent substance contained in the fluorescent substance layer 12 absorbs this light, and it emits light in the light 
of long wavelength more. Instead of filling up the interior of the external cap 13 with nitrogen gas, it is also possible by 
maintaining at a vacua to raise the lightfastness of the fluorescent substance layer 12 and to raise the endurance of 
luminescence equipment 10. Although the relation between the oxygen density in the interior of the external cap 13 and 
the degradation behavior of the fluorescence complex contained in the fluorescent substance layer 12 containing a 
fluorescence complex is not clear, if light is preferably irradiated from the semi-conductor light emitting device 1 1 
under an ambient atmosphere 20 ppm or less, lightfastness will improve a fluorescence complex remarkably 100 ppm or 
less of oxygen densities. Moreover, lightfastness improves under low humidity. 
[0017] 

As a semi-conductor light emitting device 11, the laser diode (LD) or light emitting diode (LED) which has the peak 
wavelength of an emission spectrum in the range of 360 to 470nm is used. Especially as such a laser diode (LD) or light 
emitting diode (LED), although not limited, LD and LED which have peak wavelength from 380nm to 470nm, for example 
are desirable. Since organic compounds, such as a complex and resin, tend to carry out [ tend ] photodegradation of 
the semi-conductor light emitting device which has peak wavelength in a short wavelength side too much, it is not 
desirable. Moreover, when peak wavelength is in a long wavelength side too much, since the triplet energy level of the 
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ligand of an europium complex becomes low and the width of face of selection of the ligand which can emit light 

becomes narrow, it is not desirable. 

[0018] 

The fluorescent substance layer 1 2 is formed with the gestalt of the coat formed of spreading inside the external cap 
13 in the resin constituent which consists of a fluorescence complex and resin. Especially as a fluorescence complex, 
although not limited, the rare earth ion complex which is a complex of one sort or two sorts or more of ligand anions 
and the ion of trivalent rare earth elements is usually used. Sm, Eu, Tb, Ey, Tm, etc. are mentioned as rare earth 
elements. Especially, as a red fluorescent substance, as Eu (europium) element and a blue fluorescent substance, the 
ion complex of Tb (terbium) element is fond, and is used as Tm (thulium) element and a green fluorescent substance. In 
addition, in the fluorescent substance layer 12, it is also possible to use together suitably the organic fluorescent 
substance of others besides a rare earth ion complex and an inorganic fluorescent substance. 
[0019] 

An europium complex is desirable as a red fluorescent substance which emits light in high brightness in a difficult 
near-ultraviolet light exposure especially also in a rare earth ion complex with an inorganic fluorescent substance. 
Moreover, as for a rare earth ion complex, it is desirable that it is the complex which makes a ligand the carboxylic-acid 
ion which has a substituent containing the anion or aromatic series radical of beta-diketone which has a substituent 
containing an aromatic series ring. Hereafter, although an europium complex is mentioned as an example and explained 
as a rare earth ion complex, it is not restricted to this. 
[0020] 

As a complex which makes a ligand the anion of beta-diketone which has a substituent containing an aromatic series 

ring, the europium complex expressed with any one formula of the following general formula (1), (2), and the (3) is 

mentioned, for example. 

(R1)3Eu(1) 

(R1)3Eu(R2)2 (2) 

[(R1)4Eu]-R3+(3) 

(R1 is the anion of beta-diketone which has a substituent containing an aromatic series ring among a formula (1), (2), 

and (3). R2 is an auxiliary ligand which consists of a Lewis base, and + is the R3 4th class ammonium ion.) 

[0021] 

As beta-diketone which has a substituent containing the aromatic series ring in a formula (1), (2), and (3) If the 
substituent and beta-diketone containing an aromatic series ring are included in the structure, the connection approach 
Although it may be direct or you may connect by the divalent radical, what the direct aromatic series ring has 
connected with one [ at least ] ketone is desirable. It is desirable to have at least one aromatic series radical, and the 
aromatic hydrocarbon compound or aromatic heterocycle compound which may have a substituent is further mentioned 
as this aromatic series radical. As an aromatic hydrocarbon compound, benzene, naphthalene, a phenanthrene, a 
fluorene. etc. are mentioned, for example. As an aromatic heterocycle compound, the heterocyclic compound containing 
oxygen, such as a furan, a thiophene, pyrazoline, a pyridine, benzothiophene, a carbazole, a dibenzofuran, and a dibenzo 
thiophene, nitrogen, and a sulfur atom is mentioned. 
[0022] 

moreover, as a substituent of these aromatic hydrocarbon compounds or an aromatic heterocycle compound For 
example, alkyl groups, such as methyl, ethyl, propyl, and butyl; Trifluoromethyl, Fluoro alkyl groups, such as pentafluoro 
ethyl; Methoxy, the alkoxy group; phenyl of ethoxy **, Aryl groups, such as a naphthyl group; Aryloxy group; hydroxyl; 
allyl group; acetyls, such as benzyl and phenethyl, Acyl groups, such as a propionyl; Acyloxy radical; methoxycarbonyls, 
such as acetoxy, propionyloxy, and benzoyloxy one, alkoxy carbonyl group [, such as ethoxycarbonyl, ]; — aryloxy 
carbonyl group [, such as phenoxy carbonyl ]; — carboxyl group; — carbamoyl group; — amino-group; — 
dimethylamino — Permutation amino groups, such as diethylamino, methylbenzyl amino, diphenylamino, and acetyl 
methylamino; A methylthio, Permutation sulfonyl radical; cyano groups, such as permutation thio radical; sulfhydryl 
group; ethyl sulfonyls, such as ethyl thio, phenylthio, and benzyl thio, and phenyl sulfonyl; halogen radicals, such as 
fluoro, chloro, BUROMO, and iodine, etc. are mentioned. It may join together mutually and these substituents may form 
a ring. 
[0023] 

As substituents other than the aromatic series radical which constitutes beta-diketone, the substituent of the aromatic 
hydrocarbon compound mentioned above or an aromatic heterocycle compound and the same substituent (however, a 
halogen radical is removed) are mentioned. The example (1-19) of beta-diketone which has a substituent containing an 
aromatic series ring is shown below. In addition, in the gestalt of this operation, it is not limited to these. 
[0024] 
[Formula 1] 
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[0025] 

The example (1-7) of an europium complex expressed with a general formula (1) is shown below. In addition, in the 
gestalt of this operation, it is not limited to these. 
[0026] 
[Formula 2] 
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1 2 3 




[0027] 

Next, the europium complex expressed with a general formula (2) is explained. It is chosen from the Lewis base 
compound which usually has the nitrogen atom or oxygen atom which can be configurated to europium ion although not 
limited especially as an auxiliary ligand (R2) which consists of a Lewis base in a general formula (2). As those examples, 
the amine which may have a substituent, an amine oxide, phosphine oxide, a sulfoxide, etc. are mentioned. A compound 
different, respectively is sufficient as two Lewis base compounds used as an auxiliary ligand, and they may form one 
compound with two compounds. 
[0028] 

Specifically as an amine, a pyridine, pyrazine, quinoline, isoquinoline, phenanthridine, 2, and 2'-bipyridine, 1, 
1 0-phenanthroline, etc. are mentioned. As an amine oxide, N-oxide of the above-mentioned amines, such as pyridine 
N-oxide, 2, 2-bipyridine-N, and N'-dioxide, is mentioned. As phosphine oxide, triphenylphosphine oxide, trimethyl 
phosphine oxide, trioctyl phosphine oxide, etc. are mentioned. A diphenyl sulfoxide, a dioctyl sulfoxide, etc. are 
mentioned as a sulfoxide. The substituent mentioned above is illustrated as a substituent permuted by these. An alkyl 
group, an aryl group, an ARUKOSHIKIRU radical, an aralkyl radical, an aryloxy group, a halogen radical, etc. are 
desirable especially. 
[0029] 

Also in these Lewis base compounds, like a bipyridine or a phenanthroline, when [, such as the atom configurated in 
intramolecular, for example, a nitrogen atom etc., ] two pieces exist, the same work as two auxiliary ligands may be 
carried out with one Lewis base compound. In addition, the substituent mentioned above is illustrated as a substituent 
permuted by these Lewis base compounds. An alkyl group, an aryl group, an ARUKOSHIKIRU radical, an aralkyl radical, 
an aryloxy group, a halogen radical, etc. are desirable especially. 
[0030] 

The example (1-23) of the Lewis base compound (R2) used as an auxiliary ligand is illustrated below. In addition, the 
Lewis base compound used in the gestalt of this operation is not limited to these. 
[0031] 
[Formula 3] 
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[0032] 

The example (1-13) of an europium complex expressed with a general formula (2) is shown below. In addition, in the 
gestalt of this operation, it is not limited to these. 
[0033] 
[Formula 4] 
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[0034] 

Next, the europium complex expressed with a general formula (3) is explained. As ammonium ion in a general formula 
(3), the quarternary ammonium salt guided from alkylamine, arylamine, and aralkyl ion is mentioned. As a substituent of 
an amine, arylated alkyl radicals, such as aryl group; benzyls, such as permutation alkyl group; phenyls, such as alkyl 
group; hydroxyethyl, such as methyl, ethyl, propyl, butyl, hexyl, and octyl, and methoxy ethyl, and tolyl, and a phenethyl 
radical, etc. are mentioned. 
[0035] 

The example (1-5) of an europium complex expressed with a general formula (3) is shown below. In addition, in the 
gestalt of this operation, it is not limited to these. 
[0036] 
[Formula 5] 
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[0037] 

As a complex which makes a ligand the carboxylic-acid ion which is another compound of a rare earth ion complex, and 
which has a substituent containing an aromatic series radical, the europium complex expressed with the following 
general formula (4) is mentioned, for example. 
(R4-(X)n-COO)3Eu(R5)2 (4) 

(R4 is a radical containing the aromatic hydrocarbon ring or at least one aromatic heterocycle which may have a 
substituent among a formula, X is a divalent connection radical, n is 0 or 1 and R5 is an auxiliary ligand which consists 
of a Lewis base.) 
[0038] 

As for the ligand expressed with a general formula (4), it is desirable from the point of an absorption wavelength region 
to use as a ligand the carboxylic-acid ion which has eight or more pi electrons and constitutes pi electron conjugated 
system including at least one aromatic series ring. Moreover, although the triplet energy of the parent compound of 
carboxylic-acid ion will not be restricted especially if it is higher than europium ion excitation state energy level, as for 
the number of an aromatic series ring, it is usually desirable to use the aromatic series or the aromatic heterocycle 
below 3 ring type. The triplet energy excited by absorbing the light from the semi-conductor light emitting device 1 1 
becomes low, and compounds, such as a pyrene which has four or more rings of aromatic series rings when the number 
of an aromatic series ring is four or more rings, have a possibility that an europium complex may stop emitting light. 
[0039] 

As for R4 in a general formula (4), it is desirable that it is the univalent radical guided from the aromatic series ring or 
complex aromatic series ring below 3 ring type which may have a substituent. As an aromatic series ring, the compound 
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guided from aromatic hydrocarbon, such as aromatic series monocycle type hydrocarbons, such as benzene, 
naphthalene, an indene, biphenylene, an acenaphthene, a fluorene, a phenanthrene, a tetralin, an indan, and an indene, or 
an aromatic series condensed multi-ring type hydrocarbon; benzoquinone, a naphthoquinone, and anthraquinone, is 
mentioned, for example. As a complex aromatic series ring, aromatic series monocycle type heterocycles, such as a 
furan, a pyrrole, a thiophene, oxazole, isoxazole, a thiazole, an imidazole, a pyridine, benzofuran, benzothiophene, a 
coumarin, benzopyran, a carbazole, a xanthene, a quinoline, and triazine, or aromatic series condensed multi-ring type 
heterocycle is mentioned. 
[0040] 

moreover, as a substituent which R4 may have Alkyl groups, such as methyl, ethyl, propyl, and butyl; Trifluoromethyl, 
fluoro alkyl group [, such as pentafluoro ethyl, ]; — cycloalkyl radical [, such as a cyclohexyl radical, ]; — ethynyl group; 
— phenyl ethynyl — Aryl ethynyl groups, such as pyridyl ethynyl and thienyl ethynyl; Methoxy, The alkoxy group of 
ethoxy **; Aryl group; benzyls, such as phenyl and naphthyl, Aralkyl radicals, such as phenethyl; Phenoxy, naphthoxy 
one, the aryloxy group; hydroxyl; ally! group; acetyl of biphenyl oxy-**, Acyl groups, such as a propionyl, benzoyl, 
toluoyl, and biphenyl carbonyl; Acetoxy, Acyloxy radicals, such as propionyloxy and benzoyloxy one; Methoxycarbonyl, 
alkoxy carbonyl group [, such as ethoxycarbonyl, ]; — aryloxy carbonyl group [, such as phenoxy carbonyl ]; — 
carboxyl group; — carbamoyl group; — amino-group; — dimethylamino — Permutation amino groups, such as 
diethylamino, methylbenzyl amino, diphenylamino, and acetyl methylamino; A methylthio, Permutation sulfonyl radical; 
cyano groups, such as permutation thio radical; sulfhydryl group; ethyl sulfonyls, such as ethyl thio, phenylthio, and 
benzyl thio, and a phenyl sulfonyl radical; halogen radicals, such as fluoro, chloro, BUROMO, and iodine, etc. are 
mentioned. Also in these, an alkyl group, an alkoxy group, an aryl group, a cycloalkyl radical, a cycloalkyl radical, an 
aryloxy group, an aralkyl radical, an ethynyl group, and a halogen radical are desirable. In addition, R4 is not limited to 
these substituents. Moreover, these substituents may have a substituent further. 
[0041] 

Next, the carboxylic-acid ion in a general formula (4) is divided when it has with the case (n= 0) where it does not have 
X which is a divalent connection radical (n= 1). Furthermore, X is divided into two kinds of gestalten when not having, 
when it has a carbonyl group when it has X which is a divalent connection radical (n= 1). For this reason, the 
carboxylic-acid ion in a general formula (4) is further expressed with the following general formula (5) which does not 
have a carbonyl group, and the general formula (6) which has a carbonyl group, any of the complex structure where an 
europium complex makes these carboxylic-acid ion a ligand — although — it can be used. 
[0042] 
[Formula 6] 

R— R 6 — COO" (5) 



[0043] 
[Formula 7] 



R 4-C-fR 6 ^COO (6) 

o 



[0044] 

Among a general formula (5) and a general formula (6), be [ what is necessary / just although R6 becomes a divalent 
connection radical ], the divalent connection radical guided from an alkylene group, the divalent connection radical 
guided from a ring set hydrocarbon, an aliphatic series ring, an aromatic series ring, and heterocycle, for example is 
mentioned. Moreover, m is 0 or 1 among a general formula (6). Methylene, ethylene, etc. are mentioned as an alkylene 
group of R6. As a ring set hydrocarbon, a biphenyl, a terphenyl, binaphthyl, cyclohexylbenzene, phenyl naphthalene, etc. 
are mentioned. As an aliphatic series ring, a cyclopentane, a cyclohexane, cycloheptane, norbornane, bicyclo hexyl, etc. 
are mentioned. The compound same as an aromatic series ring as the example of an aromatic series ring mentioned 
above is mentioned. As heterocycle, aliphatic series heterocycles other than the aromatic heterocycle mentioned 
above, such as pyrazoline, a piperazine, imidazolidine, and a morpholine, are mentioned. In addition, oxy-alkylenes [, 
such as thio alkylene;-OCH2- ], such as -SCH2-; vinylene (-C=C-) etc. is mentioned. In addition, R6 is not limited to 
these divalent substituents. Moreover, these divalent substituents may have a substituent further. 
[0045] 

The example of a carboxylic acid in which the carboxylic-acid ion in a general formula (4) is guided is illustrated below. 
In addition, the carboxylic acid used in the gestalt of this operation is not limited to these. In a general formula (4), as 
for a compound in case n is 0, the following carboxylic acids (1-10) are mentioned. 
[0046] 
[Formula 8] 
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C0 2 H 




C0 2 H 



1 2 3 



o 




7 8 9 




[0047] 

Next, in a general formula (4), n is 1 t and, as for a compound in case X is R6 (general formula (5)), the following 
carboxylic acids (11-15) are mentioned. 
[0048] 
[Formula 9] 




14 15 
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[0049] 

Next, in a general formula (6), as for a compound in case m is 0, the following carboxylic acids (16 and 17) are 
^mentioned. ... 
[0050] 

[Formula 10] 




O 



16 17 



[0051] 

In a general formula (6), it is the case where m is 1 and, as for a compound in case R4 is a phenyl group and R6 is a 

phenyl group, the following carboxylic acids (18-30) are mentioned. 

[0052] 

[Formula 11] 
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[0053] 

In a general formula (6), it is the case where m is 1 and, as for a compound in case R4 is a phenyl group and R6 is. a 

naphthyl group, the following carboxylic acids (31-34) are mentioned. 

[0054] 

[Formula 12] 




33 34 



[0055] 

In a general formula (6), it is the case where m is 1 and, as for a compound in case R4 is a phenyl group and R6 is other 
radicals, the following carboxylic acids (35-37) are mentioned. 
[0056] 
[Formula 13] 




35 36 37 



[0057] 

In a general formula (6), it is the case where m is 1 and, as for a compound in case R4 is a naphthyl group and R6 is an 

aromatic series ring, the following carboxylic acids (38-41) are mentioned. 

[0058] 

[Formula 14] 
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40 41 



[0059] 

In a general formula (6), it is the case where m is 1 and, as for a compound in case R4 is a naphthyl group and R6 is 

other radicals, the following carboxylic acids (42-44) are mentioned. 

[0060] 

[Formula 15] 




42 43 44 



[0061] 

In a general formula (6), it is the case where m is 1 and, as for a compound in case R4 is an acenaphtyl radical and R6 

is a phenyl group and others, the following carboxylic acids (45-48) are mentioned. 

[0062] 

[Formula 16] 



13 / 18 



2006/06/14 13:37 



JP.2004-356358.A [DETAILED DESCRIPTION] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgLeije 




45 46 




[0063] 

In a general formula (6), it is the case where m is 1 and. as for a compound in case R4 is a fluorenyl group and R6 is a 

phenyl group, the following carboxylic acids (49-55) are mentioned. 

[0064] 

[Formula 17] 




55 



[0065] 

In a general formula (6), it is the case where m is 1 and, as for a compound in case R4 is a phenan TORENIRU radical 

and R6 is a phenyl group and others, the following carboxylic acids (56-59) are mentioned. 

[0066] 

[Formula 18] 
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56 






y — C0 2 H 



59 



[0067] 

In a general formula (6), it is the case where m is 1 and, as for a compound in case R4 is a heterocycle radical and R6 

is a phenyl group, the following carboxylic acids (60 and 61) are mentioned. 

[0068] 

[Formula 19] 



60 



O C O 2 H 




[0069] 

The carboxylic acid with which the carboxylic-acid ion as a ligand in a general formula (4) is guided is compoundable by 
the well-known synthetic approach- The synthesis method is indicated by the volume composition of an organic 
compound, 14th volume "reaction (II)" 921st page (1977) Chemical Society of Japan editing of a new experimental 
science lecture, or for 22nd volume "organic synthesis IV" 1st page (1992) Chemical Society of Japan of the 4th 
edition experimental science lecture etc., for example. As a typical synthesis method, oxidation reaction of a 
corresponding primary alcohol and a corresponding aldehyde, the hydrolysis reaction of ester or nitril, the Friedel Crafts 
reaction by the acid anhydride, etc. are mentioned. 
[0070] 

Especially, in the Friedel Crafts reaction using the cyclic anhydride of dicarboxylic acid, such as phthalic anhydride, 
naphthalic acid anhydride, anhydrous amber acid, diphenic acid anhydride, 1, 2-cyclohexane dicarboxylic acid anhydride, 
2, and 3-pyridazine dicarboxylic acid anhydride, the carboxylic acid which has a carbonyl group in intramolecular is 
compoundable. For example, according to the Friedel Crafts reaction using aromatic hydrocarbon or an aromatic 
heterocycle, and phthalic anhydride, as shown in the following reaction formula, the carboxylic acid which the carbonyl 
group combined with the ortho position of the benzene ring can compound easily. The carboxylic acid which the 
carbonyl group combined with the ortho position of the benzene ring is desirable from a complex with high brightness 
being easy to be obtained compared with a para-position substitution product. In addition, Ar expresses aromatic 
hydrocarbon or an aromatic heterocycle among a formula. 
[0071] 

[Formula 20] 
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[0072] 

The same compound as the auxiliary ligand (R2) which consists of a Lewis base in the general formula (2) mentioned 

above as an auxiliary ligand (R5) which consists of a Lewis base in a general formula (4) is mentioned. 

[0073] 

a fluorescent substance layer 12 accept for example , an europium complex and a need , and prepare other rare earth 
ion complexes , other organic fluorescent substances , and an inorganic fluorescent substance as a resin constituent 
which be made to dissolved or distribute in suitable binder resin , and be mixed , and this be arrange by the approach of 
spreading and others in the luminescence equipment 10 with which the gestalt of this operation be apply in the location 
which absorb the light from semi-conductor light emitting devices 1 1 , such as a wall of an external cap 1 3 . As binder 
resin, thermoplastics, thermosetting resin, a photo-setting resin, etc. are usually mentioned. Specifically, cellulose type 
resin; epoxy resin; phenol resin; silicone resin, such as styrene resin; polycarbonate resin; polyester resin; phenoxy 
resin; butyral resin; polyvinyl alcohol; ethyl cellulose, such as methacryl-resin; polystyrene, such as Pori methacrylic 
acid methyl, and a styrene acrylonitrile copolymer, cellulose acetate, and cellulose acetate butylate, etc. is mentioned. 
[0074] 

The luminescence equipment 10 with which the gestalt of this operation is applied can emit light in the white light by 
having with a blue fluorescent substance and a green fluorescent substance, and combining these further, with the red 
fluorescent substance containing rare earth ion complexes, such as an europium complex. In addition, the fluorescent 
substance containing other organic red fluorescent substances and an inorganic red fluorescent substance may also be 
included if needed. A well-known fluorescent substance can be used as a blue fluorescent substance or a green 
fluorescent substance. For example, as a blue fluorescent substance, inorganic fluorescent substances, such as 
ZnS:Ag, Sr5 (P04) 3CI:Eu, and BaMgAI10O17:Eu, are mentioned, moreover — as a green fluorescent substance — 
2nS:Cu, ZnSrCuAl, and BaMgAI10O17: — inorganic fluorescent substances, such as Eu and Mn, are mentioned. 
Moreover, in addition to this, a thulium complex is mentioned as a blue fluorescent substance, and organic fluorescent 
substances, such as a terbium complex, are mentioned as a green fluorescent substance. The carboxylic-acid ion 
containing beta-diketone anion used for everything but a well-known ligand as a ligand of the europium complex in the 
gestalt of this operation as a ligand of these complexes or an aromatic series radical can be used. 
[0075] 

What is necessary is just to arrange the approach of applying the fluorescent substance resin layer containing the 
mixture of a red fluorescent substance, a blue fluorescent substance, and a green fluorescent substance inside the 
external cap 13, and forming the fluorescent substance layer 12, or this fluorescent substance resin layer on the 
semi-conductor light emitting device 1 1, in order to make the white light emit light. In this case, a red fluorescent 
substance does not necessarily need to be mixed with a blue fluorescent substance and a green fluorescent substance 
in the same resin, and the laminating of the resin layer which contains a red fluorescent substance on the resin layer 
containing a blue fluorescent substance and a green fluorescent substance may be carried out. 
[0076] 

Next, the gestalt of other operations of the luminescence equipment with which this invention is applied is explained. 
Drawing 2 is drawing for explaining the luminescence equipment in the gestalt of the 2nd operation. Here, the laminating 
of the resin layer containing an inorganic fluorescent substance and the fluorescent substance layer containing a 
complex is carried out one by one on the semi-conductor light emitting device. The external cap 23 the luminescence 
equipment 20 shown in drawing 2 was formed with a bonnet, glass, etc. in the upper part of a blanket 28 and a blanket 
28, Mounting lead 26b and inner lead 26a which were attached in the blanket 28, Mounting lead 26b and inner lead 26a, 
and flowing electric contact 29, The semi-conductor light emitting device 21 contained in the cup of the mounting lead 
26b upper part, The inorganic fluorescent substance layer 27 with which it filled up in the cup of the mounting lead 26b 
upper part, A rare earth ion complex etc. has the fluorescent substance layer 22 by which mixed distribution was 
carried out into binder resin, and conductive wire 25a and conductive wire 25b, and, as for the interior of the external 
cap 23, it fills up with inert gas 24, such as a vacuum or nitrogen gas, and argon gas. 
[0077] 

In addition, the endurance of a fluorescence complex can be further raised by easing the effect of the heat generated 
when a semi-conductor light emitting device emits light. For example, the approach of preparing a semi-conductor light 
emitting device and the fluorescent substance layer which contains a fluorescence complex for space through other 
layers, such as a partition or a thermal break, and an optical diffusion layer, the approach of carrying out the laminating 
of a heat-resistant inorganic high fluorescent substance layer and the fluorescent substance layer containing a 
fluorescence complex, etc. are mentioned. The heat deterioration of the fluorescent substance containing the complex 
which consists of an organic material which is generally inferior to thermal resistance by this compared with an 
inorganic fluorescent substance can be suppressed, and luminescence equipment excellent in endurance can be 
obtained. 
[0078] 

For example, it is desirable that the layer which consists of an inorganic fluorescent substance, and the layer of the 
fluorescent substance containing a complex are the layered products separated, respectively when a fluorescent 
substance approaches the semi-conductor light emitting device 21 and is arranged like the luminescence equipment 20 
shown in drawing 2 , and it is desirable that it is the layer of the direction with the inorganic fluorescent substance 
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layer near a light emitting device. That is, the heat generated by luminescence of the semi-conductor light emitting 
device 21 can ease heating the fluorescent substance layer 22 locally by arranging the inorganic fluorescent substance 
layer 27 which contains an inorganic fluorescent substance between the semi-conductor light emitting device 21 and 
the fluorescent substance layer 22 containing a complex. Moreover, in the case of the shell mold configuration which is 
the general gestalt of LED, a fluorescent substance is also mixable in closure resin, such as an epoxy resin. In this 

- case, the light from a fluorescent substance turns into light diffused more. 
[0079] 

The luminescence equipment 10 and the luminescence equipment 20 with which the gestalt of this operation is applied 
_ are independent, or can be used as various lighting systems by combining plurality. As a lighting system, a lighting lamp, 
the back light for liquid crystal panels, super-thin lighting, etc. are mentioned, for example. 
[0080] 
[Example] 

An example is given to below and the gestalt of this operation is explained more concretely. In addition, the gestalt of 
this operation is not limited to an example. Moreover, the section in an example and especially % are weight criteria 
altogether, unless it refuses. 
(Examples 1-2, example of a comparison) 

The europium (Eu) complex 1 0 section which makes a ligand beta-diketone shown by the following formula, and the 
methyl-ethyl-ketone solution (20% of concentration) 200 section of a polyvinyl butyral (Sekisui Chemical Co., Ltd. make 
S lek BL-1) were mixed, and the mixed solution was prepared, and these mixed solutions 0.2-0.3g were applied to the 
interior of glass ampul with a diameter of 14mm, it dried, and the coat of a fluorescent substance was formed. Next, 
this ampul was processed on the conditions ((1) vacuum lock (2.5x10 to 5 torrs), (2) nitrogen gas charging (20 ppm or 
less of oxygen densities), (3) air enclosure (about 20% of oxygen densities)) shown in a table 1, and the coat of the 
fluorescent substance containing Eu complex created the glass ampul applied to the inner surface. Next, the light from 
ultraviolet to a visible region was irradiated in this glass ampul for 40 hours using the fading-test machine (Ci4000 by 
the atlas company), respectively, and the fluorescence intensity of the fluorescent substance containing an europium 
(Eu) complex was measured after that using the Hitachi fluorescence spectrometry machine F4500. The fluorescence 
intensity of a fluorescent substance is expressed as a characteristic which set fluorescence intensity when not 
irradiating light by the fadingr-test machine to 100. Lightfastness is so good that a numeric value is close to 100. A 
result is shown in a table 1. 

- [0081] 
[Formula 21] 




[0082] 

[A table 1] 





m m #i 




i 


2 












10 0 


10 0 


10 0 


4 o mm 


9 0 


8 2 


0.3 



[0083] 



17 / 18 



2006/06/14 13:37 



JP.2004-356358.A [DETAILED DESCRIPTION] 



http://wvvw4.ipdl.ncipi.gojp/cgi--bin/tran.web_cgi_eije 



When irradiating light from the result of a table 1 at the fluorescent substance put on the vacua (example 1), and when 
irradiating light at the fluorescent substance put on the bottom of nitrogen-gas-atmosphere mind (example 2), the 
lightfastness of a fluorescent substance is good and each is understood that endurance improves. On the other hand, 
when light is irradiated at the fluorescent substance placed into air (example of a comparison), it falls to 30% 40 hours 
after, and it turns out that lightfastness is remarkably poor. 

- [0084] 

[Effect of the Invention] 

In this way, according to this invention, the endurance of the fluorescent substance containing a fluorescence complex 

- is raised, and the luminescence equipment which can be made to generate luminescence of high intensity, and the 
lighting system which used it are offered. 

Brief Description of the Drawings] 

Drawing 1] It is drawing for explaining the luminescence equipment with which the gestalt of this operation is applied. 
Drawing 2] It is drawing for explaining the luminescence equipment of the gestalt of the 2nd operation. 
^Description of Notations] 

10 20 [ — 14 An external cap, 24 / — Inert gas, 15a, 15b 25a, 25b / — A conductive wire, 16a, 26a / — An inner lead, 
16b, 26b / — 18 A mounting lead, 28 / — 19 A blanket 29 / — Electric contact, 27 / — Inorganic fluorescent 
substance layer] — 11 Luminescence equipment, 21 — 12 A semi-conductor light emitting device, 22 — 13 A 
fluorescent substance layer, 23 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

- 1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] 

This invention relates to the luminescence equipment with which the endurance of a fluorescent substance was 
improved, and the lighting system which used this in more detail about luminescence equipment and a lighting system. 
[0002] 
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* NOTICES * 

__JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

- I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] 

Conventionally, the luminescence equipment which carried out color conversion of the light of a discharge lamp or a 
semi-conductor light emitting device with the fluorescent substance is used for lighting etc. These luminescence 
equipments mix blue, red, and green light, and many examination is made in order to make the light of various colors of 
white and others emit light with color rendering properties uniform and sufficient in the large color reproduction range. 
The luminescence equipment which used semi-conductor light emitting devices, such as light emitting diode (LED) and 
semiconductor laser (LD), especially has high luminous efficiency, there is also an advantage of the environmental cure 
side of not using mercury, and development of the luminescence equipment which combined LED, LD, and a fluorescent 
substance is performed briskly. 
[0003] 

the fluorescent lamp with which inorganic red fluorescent substances, such as Y203:Eu, are used especially for the 
luminescence equipment used combining LED, LD, and the organic red fluorescent substance containing the europium 
(Eu) complex which makes the anion of beta-diketone a ligand — comparing — the light of near-ultraviolet light to the 
light — efficient — absorbing — high — it is reported as equipment which can obtain brightness luminescence (for 
• example, patent reference 1 and patent reference 2 reference). 
[0004] 

[Patent reference 1] 
JP,10-12925,A 
[Patent reference 2] 

** table No. 509912 [ 2000 to ] official report 
[0005] 
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♦ NOTICES* 

JPO and NCIPJ are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] 

In this way, according to this invention, the endurance of the fluorescent substance containing a fluorescence complex 
is raised, and the luminescence equipment which can be made to generate luminescence of high intensity, and the 
lighting system which used it are offered. 
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* NOTICES * 

JPO.^and _NC I P I are not res ponsible for any 

damages caused by the use of this translation. 

• I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] 

By the way, it is known that it will be easy to carry out photodegradation of the fluorescence complexes, such as a rare 
earth ion complex used for such an organic red fluorescent substance etc., and development of LED or LD is turned in 
the direction which emits light in the light of short wavelength more in recent years. Consequently, degradation of a 
fluorescent substance, a sealing agent, etc. with which a large light in energy was irradiated became remarkable, and, 
for this reason, the need for utilization of luminescence equipment that endurance is required has arisen. 
[0006] 

This invention is made that the problem which was thrown into relief when developing the luminescence equipment 
which uses such a fluorescence complex should be solved. Namely, the object of this invention raises substantially the 
endurance of the fluorescent substance containing fluorescence complexes, such as rare earth ion complexes including 
the europium complex which is excellent in a luminescence property, and aims at offering the luminescence equipment 
which can be made to generate luminescence of high intensity, and the lighting system which used it. 
[0007] 
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* NOTICES * 
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3.1n the drawings, any words are not translated. 



MEANS 

[Means for Solving the Problem] 

That luminescence equipment with high endurance should be offered, when this invention person etc. considered 
photodegradation of fluorescence complexes, such as an europium complex, under various conditions, he found out that 
the lightfastness of a fluorescence complex improved under the reduced pressure to which it became clear that oxygen 
participates in photodegradation and it lowered the oxygen density, or in inert gas, such as nitrogen gas and an argon. 
That is, the luminescence equipment with which this invention is applied is equipped with the light emitting device which 
emits light in the light from near-ultraviolet light to a light field, and the fluorescent substance containing at least one 
sort of fluorescence complexes which emit light by the light from this light emitting device, and is characterized by 
putting the fluorescent substance on the bottom of a hypoxia concentration ambient atmosphere. 
[0008] 

the luminescence equipment which uses an inorganic red fluorescent substance by combining this light emitting device 
and a fluorescence complex with the range of 360 to 470nm using the semi-conductor light emitting device which emits 
light in the light which has peak wavelength as a light emitting device used for the luminescence equipment with which 
this invention is applied — comparing — high — brightness luminescence can be obtained. Moreover, the light of the 
light is [ installing the fluorescent substance containing a fluorescence complex in the interior of the container formed 
with the light transmission nature ingredient ] efficiently absorbable from the description, then near-ultraviolet light. 
[0009] 

Furthermore, the lightfastness of the fluorescent substance used for the luminescence equipment with which this 
invention is applied of the description, then the fluorescence complex contained in a fluorescent substance improves 
notably that the oxygen density is put on the bottom of an ambient atmosphere 100 ppm or less. Moreover, in order for 
the oxygen density on which a fluorescent substance is put to consider as the bottom of an ambient atmosphere 100 
ppm or less, it is desirable that it is under a vacuum or the ambient atmosphere of inert gas. 
[0010] 

Moreover, as for the fluorescence complex contained in the fluorescent substance used for the luminescence 
equipment with which this invention is applied, it is desirable to be chosen out of a rare earth ion complex. As for 
especially the fluorescent substance used for the luminescence equipment with which this invention is applied, it is 
desirable that it is characterized by containing the fluorescence complex chosen from the rare earth ion complex which 
makes a ligand the anion guided from the carboxylic acid which has a substituent containing beta-diketone or the 
aromatic series ring which has a substituent containing an aromatic series ring. Moreover, as for a rare earth ion 
complex, it is desirable from the point of the improvement in brightness to make a Lewis base into an auxiliary ligand. 
Especially, as for a rare earth ion complex, it is desirable that it is an europium complex. 
[0011] 

It is desirable that it is the resin constituent which was made to dissolve or distribute a fluorescence complex and was 
mixed as a mode of this fluorescent substance. Moreover, the luminescence equipment with which this invention is 
applied can use as the description, then white luminescence equipment to have further the blue fluorescent substance 
and green fluorescent substance which emit light by the light from a light emitting device with the fluorescent 
substance which emits light in red by the light from light emitting devices, such as an europium complex. 
[0012] 

The container with which the luminescence equipment with which this invention is applied was formed the light 
transmission nature ingredient on the other hand, and the interior was maintained at the hypoxia concentration ambient 
atmosphere, If characterized by having the fluorescent substance in which it was prepared in the interior of this 
container, and the light emitting device which emits light in the light from near-ultraviolet light to a light field, a light 
emitting device, and space were established inside the container through a partition or other layers It can excel in 
endurance and can grasp as luminescence equipment of one apparatus which can generate luminescence of high 
intensity. 
[0013] 

In this case, as for a fluorescent substance, it is desirable to be prepared in the interior of the container maintained at 
the hypoxia concentration ambient atmosphere through the light emitting device and the optical diffusion layer. 
Moreover, a fluorescent substance may mix an inorganic fluorescent substance and the fluorescent substance 
containing a fluorescence complex, when using it with an inorganic fluorescent substance. Furthermore, when a 
fluorescent substance approaches a semi-conductor light emitting device and is arranged, it is desirable that the layer 
which consists of an inorganic fluorescent substance, and the layer which consists of a fluorescent substance 
containing a fluorescence complex are the layered products separated, respectively. 
[0014] 

And a lighting system equipped with the luminescence equipment with which this invention is applied can be offered. 
[0015] 

[Embodiment of the Invention] 

The luminescence equipment with which the gestalt of this operation is applied is equipped with the light emitting 
device which emits light in the light from near-ultraviolet light to a light field, and the fluorescent substance containing 
at least one sort of fluorescence complexes which emit light by the light from this light emitting device, and the 
fluorescent substance is put on the bottom of a hypoxia concentration ambient atmosphere. The endurance of the 
bottom of a hypoxia concentration ambient atmosphere of a fluorescence complex improves here by being a thing 
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under the ambient atmosphere where an oxygen density is low, and putting a fluorescent substance on the bottom of 
such an ambient atmosphere from air. Although it becomes the bottom of a hypoxia concentration ambient atmosphere 
making it reduced pressure or a vacuum or by considering as the bottom of the ambient atmosphere of inert gas, in 
order to raise the lightfastness of a fluorescence complex more, it is desirable that an oxygen density is 1000 ppm or 
less. 

Next, the luminescence equipment with which the gestalt of this operation is applied is explained. Drawing 1 is drawing 
for explaining the luminescence equipment in the gestalt of this operation. The external cap 13 with which the 
luminescence equipment 10 shown in drawing 1 was formed in the dome mold light transmission nature ingredients, 
such as a bonnet for example, glass etc., in the upper part of a blanket 18 and a blanket 18, Mounting lead 16b and 
inner lead 16a which were attached in the blanket 18, Electric contact 19 which is attached in the lower part of a 
blanket 18 and flows with mounting lead 16b and inner lead 16a, The semi-conductor light emitting device 1 1 contained 
in the cup of the mounting lead 1 6b upper part, The fluorescent substance layer 1 2 of the coat which it filled up in the 
cup of the mounting lead 16b upper part, and mixed distribution of the red fluorescent substance was carried out into 
binder resin, and was applied inside the external cap 13, Conductive wire 15a which flows through inner lead 16a and 
the semi-conductor light emitting device 1 1, It has conductive wire 15b which flows through the semi-conductor light 
emitting device 11 and mounting lead 16b, and, as for the interior of the external cap 13, fills up with inert gas 14, such 
as a vacuum or nitrogen gas, and argon gas. 
[0016] 

The semi-conductor light emitting device 1 1 emits light in the light from near-ultraviolet light to a light field, and the 
fluorescent substance contained in the fluorescent substance layer 12 absorbs this light, and it emits light in the light 
of long wavelength more. Instead of filling up the interior of the external cap 1 3 with nitrogen gas, it is also possible by 
maintaining at a vacua to raise the lightfastness of the fluorescent substance layer 12 and to raise the endurance of 
luminescence equipment 1 0. Although the relation between the oxygen density in the interior of the external cap 1 3 and 
the degradation behavior of the fluorescence complex contained in the fluorescent substance layer 12 containing a 
fluorescence complex is not clear, if light is preferably irradiated from the semi-conductor light emitting device 1 1 
under an ambient atmosphere 20 ppm or less, lightfastness will improve a fluorescence complex remarkably 1 00 ppm or 
less of oxygen densities. Moreover, lightfastness improves under low humidity. 
[0017] ~ 

As a semi-conductor light emitting device*! 1, the laser diode (LD) or light emitting diode (LED) which has the peak 
wavelength of an emission spectrum in the range of 360 to 470nm is used. Especially as such a laser diode (LD) or light 
emitting diode (LED), although not limited, LD and LED which have peak wavelength from 380nm to 470nm, for example 
are desirable. Since organic compounds, such as a complex and resin, tend to carry out [ tend ] photodegradation of 
the semi-conductor light emitting device which has peak wavelength in a short wavelength side too much, it is not 
desirable. Moreover, when peak wavelength is in a long wavelength side too much, since the triplet energy level of the 
ligand of an europium complex becomes low and the width of face of selection of the ligand which can emit light 
becomes narrow, it is not desirable. 
[0018] 

The fluorescent substance layer 12 is formed with the gestalt of the coat formed of spreading inside the external cap 
13 in the resin constituent which consists of a fluorescence complex and resin. Especially as a fluorescence complex, 
although not limited, the rare earth ion complex which is a complex of one sort or two sorts or more of ligand anions 
and the ion of trivalent rare earth elements is usually used. Sm, Eu, Tb, Ey, Tm, etc. are mentioned as rare earth 
elements. Especially, as a red fluorescent substance, as Eu (europium) element and a blue fluorescent substance, the 
ion complex of Tb (terbium) element is fond, and is used as Tm (thulium) element and a green fluorescent substance. In 
addition, in the fluorescent substance layer 1 2, it is also possible to use together suitably the organic fluorescent 
substance of others besides a rare earth ion complex and an inorganic fluorescent substance. 
[0019] 

An europium complex is desirable as a red fluorescent substance which emits light in high brightness in a difficult 
near—ultraviolet light exposure especially also in a rare earth ion complex with an inorganic fluorescent substance. 
Moreover, as for a rare earth ion complex, it is desirable that it is the complex which makes a ligand the carboxylic-acid 
ion which has a substituent containing the anion or aromatic series radical of beta-diketone which has a substituent 
containing an aromatic series ring. Hereafter, although an europium complex is mentioned as an example and explained 
as a rare earth ion complex, it is not restricted to this. 
[0020] 

As a complex which makes a ligand the anion of beta-diketone which has a substituent containing an aromatic series 

ring, the europium complex expressed with any one formula of the following general formula (1), (2), and the (3) is 

mentioned, for example. 

(R1)3Eu(1) 

(R1)3Eu(R2)2 (2) 

[(R1)4Eu] -R3+ (3) 

(R1 is the anion of beta-diketone which has a substituent containing an aromatic series ring among a formula (1), (2), 

and (3), R2 is an auxiliary ligand which consists of a Lewis base, and + is the R3 4th class ammonium ion.) 

[0021] 

As beta-diketone which has a substituent containing the aromatic series ring in a formula (1), (2), and (3) If the 
substituent and beta-diketone containing an aromatic series ring are included in the structure, the connection approach 
Although it may be direct or you may connect by the divalent radical, what the direct aromatic series ring has 
connected with one [ at least ] ketone is desirable. It is desirable to have at least one aromatic series radical, and the 
aromatic hydrocarbon compound or aromatic heterocycle compound which may have a substituent is further mentioned 
as this aromatic series radical. As an aromatic hydrocarbon compound, benzene, naphthalene, a phenanthrene, a 
fluorene, etc. are mentioned, for example. As an aromatic heterocycle compound, the heterocyclic compound containing 
oxygen, such as a furan, a thiophene, pyrazoline, a pyridine, benzothiophene, a carbazole, a dibenzofuran, and a dibenzo 
thiophene, nitrogen, and a sulfur atom is mentioned. 
[0022] 

moreover, as a substituent of these aromatic hydrocarbon compounds or an aromatic heterocycle compound For 
example, alkyl groups, such as methyl, ethyl, propyl, and butyl; Trifluoromethyl, Fluoro alkyl groups, such as pentafluoro 
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ethyl; Methoxy, the alkoxy group; phenyl of ethoxy **, Aryl groups, such as a naphthyl group; Aryloxy group; hydroxyl; 
allyl group; acetyls, such as benzyl and phenethyl, Acyl groups, such as a propionyl; Acyloxy radical; m ethoxy carbony Is, 
such as acetoxy, propionyloxy, and benzoyloxy one, alkoxy carbonyl group [, such as ethoxy carbony I, ]; — aryloxy 
carbonyl group [, such as phenoxy carbonyl ]; — carboxyl group; — carbamoyl group; — amino-group; — 
dimethylamino — Permutation amino groups, such as diethylamino, methylbenzyl amino, diphenylamino, and acetyl 
methylamino; A methylthio, Permutation sulfonyl radical; cyano groups, such as permutation thio radical; sulfhydryl 
group; ethyl sulfonyls, such as ethyl thio, phenylthio, and benzyl thio, and phenyl sulfonyl; halogen radicals, such as 
fluoro, chloro, BUROMO, and iodine, etc. are mentioned. It may join together mutually and these substituents may form 
a ring. 
[0023] 

As substituents other than the aromatic series radical which constitutes beta-diketone, the substituent of the aromatic 
hydrocarbon compound mentioned above or an aromatic heterocycle compound and the same substituent (however, a 
halogen radical is removed) are mentioned. The example (1-19) of beta-diketone which has a substituent containing an 
aromatic series ring is shown below. In addition, in the gestalt of this operation, it is not limited to these. 
[0024] 
[Formula 1] 




[0025] 

The example (1-7) of an europium complex expressed with a general formula (1) is shown below. In addition, in the 
gestalt of this operation, it is not limited to these. 
[0026] 
[Formula 2] 
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[0027] 

Next, the europium complex expressed with a general formula (2) is explained. It is chosen from the Lewis base 
compound which usually has the nitrogen atom or oxygen atom which can be configurated to europium ion although not 
limited especially as an auxiliary ligand (R2) which consists of a Lewis base in a general formula (2). As those examples, 
the amine which may have a substituent, an amine oxide, phosphine oxide, a sulfoxide, etc. are mentioned. A compound 
different, respectively is sufficient as two Lewis base compounds used as an auxiliary ligand, and they may form one 
compound with two compounds. 
[0028] 

Specifically as an amine, a pyridine, pyrazine, quinoline, isoquinoline, phenanthridine, 2, and 2-bipyridine, 1, 
10-phenanthroline, etc. are mentioned. As an amine oxide, N-oxide of the above-mentioned amines, such as pyridine 
N-oxide, 2, 2-bipyridine-N, and N'-dioxide, is mentioned. As phosphine oxide, triphenylphosphine oxide, trimethyl 
phosphine oxide, trioctyl phosphine oxide, etc. are mentioned. A diphenyl sulfoxide, a dioctyl sulfoxide, etc. are 
mentioned as a sulfoxide. The substituent mentioned above is illustrated as a substituent permuted by these. An alkyl 
group, an aryl group, an ARUKOSHIKIRU radical, an aralkyl radical, an aryloxy group, a halogen radical, etc. are 
desirable especially. 
[0029] 

Also in these Lewis base compounds, like a bipyridine or a phenanthroline, when [, such as the atom configurated in 
intramolecular, for example, a nitrogen atom etc., ] two pieces exist, the same work as two auxiliary ligands may be 
carried out with one Lewis base compound. In addition, the substituent mentioned above is illustrated as a substituent 
permuted by these Lewis base compounds. An alkyl group, an aryl group, an ARUKOSHIKIRU radical, an aralkyl radical, 
an aryloxy group, a halogen radical, etc. are desirable especially. 
[0030] 

The example (1-23) of the Lewis base compound (R2) used as an auxiliary ligand is illustrated below. In addition, the 
Lewis base compound used in the gestalt of this operation is not limited to these. 
[0031] 
[Formula 3] 
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[0032] 

The example (1-13) of an europium complex expressed with a general formula (2) is shown below. In addition, in the 
gestalt of this operation, it is not limited to these. 
[0033] 
[Formula 4] 
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Next, the europium complex expressed with a genera! formula. (3) is explained. As ammonium ion in a general formula 
(3), the quarternary ammonium salt guided from alkylamine, arylamine, and aralkyl ion is mentioned. As a substituent of 
an amine, arylated alkyl radicals, such as aryl group; benzyls, such as permutation alkyl group; phenyls, such as alkyl 
group; hydroxyethyl, such as methyl, ethyl, propyl, butyl, hexyl, and octyl, and methoxy ethyl, and tolyl, and a phenethyl 
radical, etc. are mentioned. 
[0035] 

The example (1-5) of an europium complex expressed with a general formula (3) is shown below. In addition, in the 
gestalt of this operation, it is not limited to these. 
[0036] 
[Formula 5] 
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[0037] 

As a complex which makes a ligand the carboxylic-acid ion which is another compound of a rare earth ion complex, and 
which has a substituent containing an aromatic series radical, the europium complex expressed with the following 
general formula (4) is mentioned, for example. 
(R4-(X)n-COO)3Eu(R5)2 (4) 

(R4 is a radical containing the aromatic hydrocarbon ring or at least one aromatic heterocycle which may have a 
substituent among a formula, X is a divalent connection radical, n is 0 or 1 and R5 is an auxiliary ligand which consists 
of a Lewis base.) 
[0038] 

As for the ligand expressed with a general formula (4), it is desirable from the point of an absorption wavelength region 
to use as a ligand the carboxylic-acid ion which has eight or more pi electrons and constitutes pi electron conjugated 
system including at least one aromatic series ring. Moreover, although the triplet energy of the parent compound of 
carboxylic-acid ion will not be restricted especially if it is higher than europium ion excitation state energy level, as for 
the number of an aromatic series ring, it is usually desirable to use the aromatic series or the aromatic heterocycle 
below 3 ring type. The triplet energy excited by absorbing the light from the semi-conductor light emitting device 1 1 
becomes low, and compounds, such as a pyrene which has four or more rings of aromatic series rings when the number 
of an aromatic series ring is four or more rings, have a possibility that an europium complex may stop emitting light. 
[0039] 

As for R4 in a general formula (4), it is desirable that it is the univalent radical guided from the aromatic series ring or 
complex aromatic series ring below 3 ring type which may have a substituent. As an aromatic series ring, the compound 
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guided from aromatic hydrocarbon, such as aromatic series monocycle type hydrocarbons, such as benzene, 
naphthalene, an indene, biphenylene, an acenaphthene, a fluorene, a phenanthrene, a tetralin, an indan, and an indene, or 
an aromatic series condensed multi-ring type hydrocarbon; benzoquinone, a naphthoquinone, and anthraquinone, is 
mentioned, for example. As a complex aromatic series ring, aromatic series monocycle type heterocycles, such as a 
furan, a pyrrole, a thiophene, oxazole, isoxazole, a thiazole, an imidazole, a pyridine, benzofuran, benzothiophene, a 
coumarin, benzopyran, a carbazole, a xanthene, a quinoline, and triazine, or aromatic series condensed multi-ring type 
heterocycle is mentioned. 
[0040] 

moreover, as a substituent which R4 may have Alkyl groups, such as methyl, ethyl, propyl, and butyl; Trifluoromethyl, 
fluoro alkyl group [, such as pentafluoro ethyl, ]; — cycloalkyl radical [, such as a cyclohexyl radical, ]; — ethynyl group; 
— phenyl ethynyl — Aryl ethynyl groups, such as pyridyl ethynyl and thienyl ethynyl; Methoxy, The alkoxy group of 
ethoxy **; Aryl group; benzyls, such as phenyl and naphthyl, Aralkyl radicals, such as phenethyl; Phenoxy, naphthoxy 
one, the aryloxy group; hydroxy!; allyl group; acetyl of biphenyl oxy-**, Acyl groups, such as a propionyl, benzoyl, 
toluoyl. and biphenyl carbonyl; Acetoxy, Acyloxy radicals, such as propionyloxy and benzoyloxy one; M ethoxy carbonyl, 
alkoxy carbonyl group [, such as ethoxycarbonyl. ]; — aryloxy carbonyl group [, such as phenoxy carbonyl ]; — 
carboxyl group; — carbamoyl group; — amino-group; — dimethylamino — Permutation amino groups, such as 
diethylamino, methylbenzyl amino, diphenylamino, and acetyl methylamino; A methylthio. Permutation sulfonyl radical; 
cyano groups, such as permutation thio radical; sulfhydryl group; ethyl sulfonyls, such as ethyl thio, phenylthio, and 
benzyl thio, and a phenyl sulfonyl radical; halogen radicals, such as fluoro, chloro, BUROMO, and iodine, etc. are 
mentioned. Also in these, an alkyl group, an alkoxy group, an aryl group, a cycloalkyl radical, a cycloalkyl radical, an 
aryloxy group, an aralkyl radical, an ethynyl group, and a halogen radical are desirable. In addition, R4 is not limited to 
these substituents. Moreover, these substituents may have a substituent further. 
[0041] 

Next, the carboxylic-acid ion in a general formula (4) is divided when it has with the case (n= 0) where it does not have 
X which is a divalent connection radical (n= 1). Furthermore, X is divided into two kinds of gestalten when not having, 
when it has a carbonyl group when it has X which is a divalent connection radical (n= 1). For this reason, the 
carboxylic-acid ion in a general formula (4) is further expressed with the following general formula (5) which does not 
have a carbonyl group, and the general formula (6) which has a carbonyl group, any of the complex structure where an 
europium complex makes these carboxylic-acid ion a ligand — although — it can be used. 
[0042] 
[Formula 6] 

R 4 — R 6 — COO~ (5) 



[0043] 
[Formula 7] 



R 4~ft * Ret COO (6) 

o 



[0044] 

Among a general formula (5) and a general formula (6), be [ what is necessary / just although R6 becomes a divalent 
connection radical ], the divalent connection radical guided from an alkylene group, the divalent connection radical 
guided from a ring set hydrocarbon, an aliphatic series ring, an aromatic series ring, and heterocycle, for example is 
mentioned. Moreover, m is 0 or 1 among a general formula (6). Methylene, ethylene, etc. are mentioned as an alkylene 
group of R6. As a ring set hydrocarbon, a biphenyl, a terphenyl, binaphthyl, cyclohexylbenzene, phenyl naphthalene, etc. 
are mentioned. As an aliphatic series ring, a cyclopentane, a cyclohexane, cycloheptane, norbornane, bicyclo hexyl, etc. 
are mentioned. The compound same as an aromatic series ring as the example of an aromatic series ring mentioned 
above is mentioned. As heterocycle, aliphatic series heterocycles other than the aromatic heterocycle mentioned 
above, such as pyrazoline, a piperazine, imidazolidine, and a morpholine, are mentioned. In addition, oxy-alkylenes [, 
such as thio alkylene;-OCH2- ], such as -SCH2-; vinylene (-C=C-) etc. is mentioned. In addition, R6 is not limited to 
these divalent substituents. Moreover, these divalent substituents may have a substituent further. 
[0045] 

The example of a carboxylic acid in which the carboxylic-acid ion in a general formula (4) is guided is illustrated below. 
In addition, the carboxylic acid used in the gestalt of this operation is not limited to these. In a general formula (4), as 
for a compound in case n is 0, the following carboxylic acids (1—10) are mentioned. 
[0046] 
[Formula 8] 
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CQ 2 H 



10 



[0047] 

Next in a general formula (4), n is 1, and, as for a compound in case X is R6 (general formula (5)), the following 
carboxylic acids (11-15) are mentioned. 
[0048] 
[Formula 9] 




CQ 2 H 



C0 2 H 



11 




C0 2 H 



12 




N 



^-SCH 2 C0 2 H 



14 



15 



[0049] 

Next in a general formula (6), as for a compound in case m is 0, the following carboxylic acids (16 and 17) are 

mentioned. 

[0050] 

[Formula 10] 




C O h 



C O 2 H 



16 



17 



[0051] 

In a general formula (6), it is the case where m is 1 and, as for a compound in case R4 is a phenyl group and R6 is 

phenyl group, the following carboxylic acids (18-30) are mentioned. 

[0052] 

[Formula 11] 
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[0053] 

In a general formula (6), it is the case where m is 1 and, as for a compound in case R4 is a phenyl group and R6 is a 

naphthyl group, the following carboxylic acids (31-34) are mentioned. 

[0054] 

[Formula 12] 
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31 



0 COoH 




32 




CO,H 




33 



34 



[0055] 

In a general formula (6), it is the case where m is 1 and, as for a compound in case R4 is a phenyl group and R6 is other 

radicals, the following carboxylic acids (35-37) are mentioned. 

[0056] 

[Formula 13] 




35 




36 







u 


w 








6 



37 



[0057] 

In a general formula (6), it is the case where m is 1 and, as for a compound in case R4 is a naphthyl group and R6 is an 

aromatic series ring, the following carboxylic acids (38-41) are mentioned. 

[0058] 

[Formula 14] 
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38 



39 





O C O 2 H 



40 



41 



[0059] 

In a general formula (6), it is the case where m is 1 and, as for a compound in case R4 is a naphthyl group and R6 is 

other radicals, the following carboxylic acids (42-44) are mentioned. 

[0060] 

[Formula 15] 




42 




[0061] 

In a general formula (6), it is the case where m is 1 and, as for a compound in case R4 is an acenaphtyl radical and R6 

is a phenyl group and others, the following carboxylic acids (45-48) are mentioned. 

[0062] 

[Formula 16] 
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45 46 




[0063] 

In a general formula (6), it is the case where m is 1 and, as for a compound in case R4 is a fiuorenyl group and R6 is a 

phenyl group, the following carboxylic acids (49-55) are mentioned. 

[0064] 

[Formula 17] 




55 



[0065] 

In a general formula (6), it is the case where m is 1 and, as for a compound in case R4 is a phenan TORENIRU radical 

and R6 is a phenyl group and others, the following carboxylic acids (56-59) are mentioned. 

[0066] 

[Formula 18] 
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In a general formula (6), it is the case where m is 1 and, as for a compound in case R4 is a heterocycle radical and R6 

is a phenyl group, the following carboxylic acids (60 and 61) are mentioned. 

[0068] 

[Formula 19] 




The carboxylic acid with which the carboxylic-acid ion as a ligand in a general formula (4) is guided is compoundable by 
the well-known synthetic approach. The synthesis method is indicated by the volume composition of an organic 
compound, 14th volume "reaction (H)" 921st page (1977) Chemical Society of Japan editing of a new experimental 
science lecture, or for 22nd volume "organic synthesis IV" 1st page (1992) Chemical Society of Japan of the 4th 
edition experimental science lecture etc., for example. As a typical synthesis method, oxidation reaction of a 
corresponding primary alcohol and a corresponding aldehyde, the hydrolysis reaction of ester or nitril, the Friedel Crafts 
reaction by the acid anhydride, etc. are mentioned. 
[0070] 

Especially, in the Friedel Crafts reaction using the cyclic anhydride of dicarboxylic acid, such as phthalic anhydride, 
naphthalic acid anhydride, anhydrous amber acid, diphenic acid anhydride, 1, 2~cyclohexane dicarboxylic acid anhydride, 
2, and 3-pyridazine dicarboxylic acid anhydride, the carboxylic acid which has a carbonyl group in intramolecular is 
compoundable. For example, according to the Friedel Crafts reaction using aromatic hydrocarbon or an aromatic 
heterocycle, and phthalic anhydride, as shown in the following reaction formula, the carboxylic acid which the carbonyl 
group combined with the ortho position of the benzene ring can compound easily. The carboxylic acid which the 
carbonyl group combined with the ortho position of the benzene ring is desirable from a complex with high brightness 
being easy to be obtained compared with a para-position substitution product. In addition, Ar expresses aromatic 
hydrocarbon or an aromatic heterocycle among a formula. 
[0071] 

[Formula 20] 
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The same compound as the auxiliary ligand (R2) which consists of a Lewis base in the general formula (2) mentioned 

above as an auxiliary ligand (R5) which consists of a Lewis base in a general formula (4) is mentioned. 

[0073] 

a fluorescent substance layer 12 accept for example , an europium complex and a need , and prepare other rare earth 
ion complexes , other organic fluorescent substances , and an inorganic fluorescent substance as a resin constituent 
which be made to dissolved or distribute in suitable binder resin , and be mixed , and this be arrange by the approach of 
spreading and others in the luminescence equipment 10 with which the gestalt of this operation be apply in the location 
which absorb the light from semi-conductor light emitting devices 1 1 , such as a wall of an external cap 13 . As binder 
resin, thermoplastics, thermosetting resin, a photo-setting resin, etc. are usually mentioned. Specifically, cellulose type 
resin; epoxy resin; phenol resin; silicone resin, such as styrene resin; polycarbonate resin; polyester resin; phenoxy 
resin; butyral resin; polyvinyl alcohol; ethyl cellulose, such as methacryl-resin; polystyrene, such as Pori methacrylic 
acid methyl, and a styrene acrylonitrile copolymer, cellulose acetate, and cellulose acetate butylate, etc. is mentioned. 
[0074] 

The luminescence equipment 10 with which the gestalt of this operation is applied can emit light in the white light by 
having with a blue fluorescent substance and a green fluorescent substance, and combining these further, with the red 
fluorescent substance containing rare earth ion complexes, such as an europium complex. In addition, the fluorescent 
substance containing other organic red fluorescent substances and an inorganic red fluorescent substance may also be 
included if needed. A well-known fluorescent substance can be used as a blue fluorescent substance or a green 
fluorescent substance. For example, as a blue fluorescent substance, inorganic fluorescent substances, such as 
ZnS:Ag, Sr5 (P04) 3CI:Eu, and BaMgAI10O17:Eu, are mentioned, moreover — as a green fluorescent substance — 
ZnS:Cu, ZnS:CuAI. and BaMgAI10O17: — inorganic fluorescent substances, such as Eu and Mn, are mentioned. 
Moreover, in addition to this, a thulium complex is mentioned as a blue fluorescent substance, and organic fluorescent 
substances, such as a terbium complex, are mentioned as a green fluorescent substance. The carboxylic-acid ion 
containing beta-diketone anion used for everything but a well-known ligand as a ligand of the europium complex in the 
gestalt of this operation as a ligand of these complexes or an aromatic series radical can be used. 
[0075] 

What is necessary is just to arrange the approach of applying the fluorescent substance resin layer containing the 
mixture of a red fluorescent substance, a blue fluorescent substance, and a green fluorescent substance inside the 
external cap 1 3, and forming the fluorescent substance layer 1 2, or this fluorescent substance resin layer on the 
semi-conductor light emitting device 11, in order to make the white light emit light. In this case, a red fluorescent 
substance does not necessarily need to be mixed with a blue fluorescent substance and a green fluorescent substance 
in the same resin, and the laminating of the resin layer which contains a red fluorescent substance on the resin layer 
containing a blue fluorescent substance and a green fluorescent substance may be carried out. 
[0076] 

Next, the gestalt of other operations of the luminescence equipment with which this invention is applied is explained. 
Drawing 2 is drawing for explaining the luminescence equipment in the gestalt of the 2nd operation. Here, the laminating 
of the resin layer containing an inorganic fluorescent substance and the fluorescent substance layer containing a 
complex is carried out one by one on the semi-conductor light emitting device. The external cap 23 the luminescence 
equipment 20 shown in drawing 2 was formed with a bonnet, glass, etc. in the upper part of a blanket 28 and a blanket 
28, Mounting lead 26b and inner lead 26a which were attached in the blanket 28, Mounting lead 26b and inner lead 26a, 
and flowing electric contact 29, The semi-conductor light emitting device 21 contained in the cup of the mounting lead 
26b upper part, The inorganic fluorescent substance layer 27 with which it filled up in the cup of the mounting lead 26b 
upper part, A rare earth ion complex etc. has the fluorescent substance layer 22 by which mixed distribution was 
carried out into binder resin, and conductive wire 25a and conductive wire 25b. and, as for the interior of the external 
cap 23, it fills up with inert gas 24, such as a vacuum or nitrogen gas, and argon gas. 

In addition, the endurance of a fluorescence complex can be further raised by easing the effect of the heat generated 
when a semi-conductor light emitting device emits light. For example, the approach of preparing a semi-conductor light 
emitting device and the fluorescent substance layer which contains a fluorescence complex for space through other 
layers, such as a partition or a thermal break, and an optical diffusion layer, the approach of carrying out the laminating 
of a heat-resistant inorganic high fluorescent substance layer and the fluorescent substance layer containing a 
fluorescence complex, etc. are mentioned. The heat deterioration of the fluorescent substance containing the complex 
which consists of an organic material which is generally inferior to thermal resistance by this compared with an 
inorganic fluorescent substance can be suppressed, and luminescence equipment excellent in endurance can be 
obtained. 
[0078] 

For example, it is desirable that the layer which consists of an inorganic fluorescent substance, and the layer of the 
fluorescent substance containing a complex are the layered products separated, respectively when a fluorescent 
substance approaches the semi-conductor light emitting device 21 and is arranged like the luminescence equipment 20 
shown in drawing 2 . and it is desirable that it is the layer of the direction with the inorganic fluorescent substance 
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layer near a light emitting device. That is, the heat generated by luminescence of the semi-conductor light emitting 
device 21 can ease heating the fluorescent substance layer 22 locally by arranging the inorganic fluorescent substance 
layer 27 which contains an inorganic fluorescent substance between the semi-conductor light emitting device 21 and 
the fluorescent substance layer 22 containing a complex. Moreover, in the case of the shell mold configuration which is 
the general gestalt of LED, a fluorescent substance is also mixable in closure resin, such as an epoxy resin. In this 
case, the light from a fluorescent substance turns into light diffused more. 
[0079] 

The luminescence equipment 10 and the luminescence equipment 20 with which the gestalt of this operation is applied 
are independent or can be used as various lighting systems by combining plurality. As a lighting system, a lighting lamp, 
the back light for liquid crystal panels, super-thin lighting, etc. are mentioned, for example. 
[0080] 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] 

An example is given to below and the gestalt of this operation is explained more concretely. In addition, the gestalt of 
this operation is not limited to an example. Moreover, the section in an example and especially % are weight criteria 
altogether, unless it refuses. 
(Examples 1-2, example of a comparison) 

The europium (Eu) complex 10 section which makes a ligand beta-diketone shown by the following formula, and the 
methyl-ethyl-ketone solution (20% of concentration) 200 section of a polyvinyl butyral (Sekisui Chemical Co., Ltd. make 
S lek BL-1) were mixed, and the mixed solution was prepared, and these mixed solutions 0.2-0.3g were applied to the 
interior of glass ampul with a diameter of 14mm, it dried, and the coat of a fluorescent substance was formed. Next, 
this ampul was processed on the conditions ((1) vacuum lock (2.5x10 to 5 torrs), (2) nitrogen gas charging (20 ppm or 
less of oxygen densities), (3) air enclosure (about 20% of oxygen densities)) shown in a table 1, and the coat of the 
fluorescent substance containing Eu complex created the glass ampul applied to the inner surface. Next, the light from 
ultraviolet to a visible region was irradiated in this glass ampul for 40 hours using the fading-test machine (Ci4000 by 
the atlas company), respectively, and the fluorescence intensity of the fluorescent substance containing an europium 
(Eu) complex was measured after that using the Hitachi fluorescence spectrometry machine F4500. The fluorescence 
intensity of a fluorescent substance is expressed as a characteristic which set fluorescence intensity when not 
irradiating light by the fading-test machine to 100. Lightfastness is so good that a numeric value is close to 100. A 
result is shown in a table 1. 
[0081] 

[Formula 21] 




[0082] 

[A table 1] 
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When irradiating light from the result of a table 1 at the fluorescent substance put on the vacua (example 1), and when 
irradiating light at the fluo rescent substance put on the bottom of nitrogen-gas-atmosphere mind (example 2), the 
lightfastness of a fluorescent substance is good and each is understood that endurance improves. On the other hand, 
when light is irradiated at the fluorescent substance placed into air (example of a comparison), it falls to 30% 40 hours 
after, and it turns out that lightfastness is remarkably poor. 
[0084] 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



Brief Description of the Drawings] 

Drawing 11 It is drawing for explaining the luminescence equipment with which the gestalt of this operation is applied. 
Drawing 21 It is drawing for explaining the luminescence equipment of the gestalt of the 2nd operation. 



.Description of Notations] 

10 20 [ — 14 An external cap, 24 / — Inert gas, 15a, 15b 25a, 25b / — A conductive wire, 16a, 26a / — An inner lead, 
16b, 26b / — 18 A mounting lead, 28 / — 19 A blanket 29 / — Electric contact, 27 / — Inorganic fluorescent 
substance layer ] — 1 1 Luminescence equipment, 21 — 12 A semi-conductor light emitting device, 22 — 13 A 
fluorescent substance layer, 23 
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DRAWINGS 



fDrawing 1] 
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